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DISSERTATION ABSTRACT 
Over the past decade, there has been a considerable push in emphasizing STEM—
an acronym standing for Science, Technology, Engineering, and Math—as an integral 
aspect of educational curriculums. Even though research suggests that females tend to 
outperform males in standardized testing in STEM areas, they remain underrepresented in 
STEM careers and in the achievement of STEM degrees. In preparing this dissertation, 
therefore, the researcher investigated this issue by looking specifically at 4th- through 8th-
grade girls in Catholic schools in the Diocese of San Jose, CA, which covers the Greater 
Silicon Valley region, one of the world's epicenters for technological innovations. In 
particular, this researcher examined girls’ attitudes and confidence in STEM areas, while 
looking at strategies that encourage their long-term interest in these areas, especially in 
the unique context of Catholic schools. 
By using a mixed methods approach, the researcher surveyed hundreds of female 
students within the Diocese of San Jose, while conducting interviews with each of the 
girls' science teachers. Among other findings, the main discovery of this research is that a 
direct connection exists between the teacher’s own interests and excitement that makes 
STEM curriculum more meaningful for girls. The culture of the Catholic school 
environment supports achievement and helps the girls feel more involved within the 
school environment, especially in the formation of 21st century learning skills. The girls 
rated themselves high in areas of collaboration and leadership, which corresponded with 
the teachers’ view that the girls were highly effective in the STEM areas. This direct 
influence is related to the theoretical framework of this study, Bronfenbrenner’s 
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bioecological model. In conclusion, then, girls are influenced most directly by STEM 
teachers, their families, and the Catholic school environment.  
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CHAPTER I: THE RESEARCH PROBLEM 
Statement of the Problem 
Over the past decade, the acronym “STEM,” which stands for science, 
technology, engineering, and mathematics, has become a buzzword in the education 
world. In September 2010, President Barack Obama gave an address called “STEM: 
Education for Global Leadership.” In the speech, he stated, “The United States has 
become a global leader, in large part, through the genius and hard work of scientists, and 
innovators. Yet today, that position is threatened as comparatively few students pursue 
expertise in the fields of science, technology, engineering, and mathematics (STEM)—
and by an inadequate pipeline of teachers’ skills in those subjects” (Wallace, 2014, para. 
1). He then went on to observe that the “US is falling behind internationally, ranked 25th 
in mathematics and 17th in science among industrialized nations” (Wallace, 2014, para. 
2).  
President Obama is not alone in noting that the United States lags behind in these 
fields. To help remedy this problem, many educational leaders have begun pushing for a 
greater emphasis on STEM in educational curriculums. STEM has been defined by the 
state of California’s Department of Education as the “identification of individual subjects, 
a stand-alone course, a sequence of courses, activities involving any of the four areas, a 
STEM-related course, or an interconnected or integrated program of study” (DataQuest, 
2014, p.1). The STEM trend has been particularly dramatic in Silicon Valley, which is 
defined in this research as the southern portion of the San Francisco Bay Area. This area 
serves as the home for numerous technology companies, including Google, Intel, Yahoo!, 
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Oracle, Cisco Systems, and Apple. It should come as little surprise, then, that Silicon 
Valley schools reflect the area’s broader passion and excitement for STEM. 
Many of Silicon Valley’s technology companies provide support for STEM 
programs in the area’s public schools. For example, Google has implemented the Google 
Rise Award to honor organizations that impact K-12 education (Google for Education, 
2014). Intel offers grants to San Jose State University (SJSU) programs that work to 
increase the involvement of elementary- and middle-school students in STEM curriculum 
(SJSU, 2012). Among these programs is the Girls STEM Network, which strives to create 
an all-female network of opportunities related to computer science, cyber security, and 
other related fields. SJSU’s Science and Engineering in Action program matches students 
with mentors, allowing them to engage in hands-on science and math activities in an 
after-school setting. By 2013, more than 700 elementary- and middle-school students 
from the area’s public schools had participated in the Engineering in Action program 
(Harris, 2013).  
Additionally, Silicon Valley’s public school districts offer considerable training 
and other programming to increase STEM participation. For example, the Los Altos 
Unified School District has partnered with technology company ZSpace (Sunnyvale, CA) 
to help run a class for all 6th graders in the district. In the class, students engage in 
creative programming opportunities and video game making. The Santa Clara County 
Office of Education provides professional development for public school teachers across 
Santa Clara County in STEAM, an acronym that incorporates art in addition to the 
standard STEM curriculum. The program offers customized training in STEAM content, 
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project-based learning, and technology integration in the classroom setting (Quattrocchi, 
2014). Additionally, it promotes the idea of “universal access,” which specifically 
focuses on encouraging the involvement of girls and underrepresented minorities in 
STEAM-related fields (Quattrocchi, 2014).  
These are just a few examples of the STEM-related resources and programming 
available in Silicon Valley’s public schools. Such opportunities, however, are not as 
prevalent in the area’s Catholic schools. Given that much research has been done on 
STEM education in public school systems nationwide, research relating to Catholic 
schools more specifically has been lacking, which has exacerbated the discrepancy 
between the two systems. Moreover, as indicated by the notion of “universal access,” 
which has been promoted by the Santa Clara County Office of Education, public school 
systems, particularly within Silicon Valley, have been more aggressive than Catholic and 
other private schools in providing STEM-related programs to traditionally 
underrepresented groups, including females.  
The experience of the robotics program at one of the area’s Catholic elementary 
schools is illustrative of the problem that many schools, both public and private alike, 
have in trying to increase female participation in STEM programs. Robotics is a branch 
of engineering and computer science that deals with the construction and use of a robot. 
In an attempt to mirror the expanded use of robots in the professional world, robotics 
teams have become increasingly popular in both public and private schools, at the high-
school, middle-school, and even elementary-school levels. In fact, the number of robotics 
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teams has grown by more than 500 percent worldwide in the past few years (VEX 
WORLDS competition presentation, 2015).  
 As a result of this popularity, in 2011, one of the Catholic elementary schools in 
Silicon Valley started a robotics program. The school’s inaugural team comprised nine 
extremely eager boys. As with other robotics teams, the students designed, built, and 
programmed a robot that would compete against other schools. In 2015, one of the 
school’s teams qualified for the World VEX Robotics Competition in Louisville, 
Kentucky. This particular team consisted of five boys and two girls and was led by two 
female program advisors. 
Given the school’s qualification for this prestigious competition, interest in the 
program soared. By the next fall, 76 students were involved in one of the school’s ten 
robotics teams. However, although the school generally has an even gender split, 63 
participants were male, whereas only 13 (or 17 percent) were female. This gender 
disparity was particularly puzzling as all of the school’s science and math teachers were 
female, as were all the advisors for the robotics program. Girls had typically 
participated—and exceled—in the school’s science and math classes, and many female 
students at that time had not only fathers, but also mothers, working in the high-tech 
industry. Questions arose from this unexpected gender gap: Why was the robotics 
program more popular with boys than girls? How come the girls did not become more 
involved over time? And was there any way to explain the disparity between boys’ and 
girls’ participation? 
5	  
 
	  
This school has not been alone in witnessing these problems as other schools, 
both public and private, have found themselves asking similar questions. The issue is not 
that girls are incapable of achieving success in the STEM curriculum—indeed, girls are 
achieving higher grades than boys in all subject areas (Voyer & Voyer, 2014)—but that 
they are not getting involved in, or becoming passionate about, STEM application, at 
least to the same extent as boys. What are girls’ attitudes and feelings toward STEM as 
compared with boys, and what can educators and school leaders do to provide 
opportunities to encourage more female involvement in STEM? Given that the science 
and technology sectors continue to grow—and will do so for the foreseeable future—
increasing female interest in STEM at the elementary- and middle-school ages is of vital 
importance. After all, studies have shown that early interest in STEM correlates with later 
employment in related fields (Girl Scout Research Institute, 2012). 
There is currently a lack of research in Catholic schools regarding strategies for 
STEM involvement during the school day, particularly as related to girls. Catholic 
schools occupy a unique place in education—traditionally exhibiting high student 
achievement and a more community-oriented approach to education (Sikkink, 2012). Yet, 
as exhibited by the Catholic school described earlier, they still find female involvement in 
STEM activities, even in a place like Silicon Valley, a challenge. 
To fulfill this gap in the research, this study addressed female involvement and 
perceptions of STEM in Catholic schools by looking at schools in the Diocese of San 
Jose, which covers the greater Silicon Valley region. It triangulated data among research, 
surveys of students’ interest and engagement in STEM, and teacher responses regarding 
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their observations of students in science and math classrooms. As a result of this research, 
Catholic school administrators were provided with potential strategies for enticing young 
women to be more involved in STEM activities, including robotics.  
Background and Need for the Study 
STEM is an interdisciplinary educational area deeply rooted in developing skills 
and knowledge that can be applied and transferred to the real world. In an effort to 
promote STEM fluency, this type of curriculum has been made available to all, both boys 
and girls. Yet, despite this equal availability, boys have been significantly more involved 
and interested in this curriculum than have girls. Indeed, as research has shown, as early 
as kindergarten, boys exhibit more willingness and eagerness to engage in mathematics 
(California STEM Symposium, 2015). This trend then continues throughout all levels of 
education, thus, resulting in the lower attainment of STEM degrees and employment in 
STEM careers by females when compared with males (California STEM Symposium, 
2015). Yet, a greater natural aptitude for math and science does not explain this 
discrepancy because females, in fact, consistently test higher than males in these areas 
(California STEM Symposium, 2015). President Obama recently commented on this 
issue when he stated that, “One of the things that I really strongly believe in is that we 
need to have more girls interested in math, science, and engineering. We’ve got half the 
population that is way underrepresented in those fields and that means that we’ve got a 
whole bunch of talent … not being encouraged the way they need to” (Office of Science 
and Technology Policy, 2013, opening quote). In effect, the lack of female involvement 
in STEM fields has resulted in the failure to tap into society’s full potential in these areas. 
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Several different factors may contribute to this gender gap. For example, teachers 
and education professionals, through their words, tone, and actions, may subconsciously 
favor boys in STEM activities and classes (Morrell & Parker, 2013). A school’s 
preexisting culture—one that encourages males, but not females, to pursue STEM 
activities—may also be a factor. On an even more macro level, societal stereotypes and 
representations of STEM, most of which show males, but not females, working in these 
fields, can similarly discourage girls from getting more involved (Morrell & Parker, 
2013). This study aimed to help pinpoint the most relevant factors that can work to bridge 
this gender disparity. 
More specifically, this study focused its research on Catholic elementary schools 
in Silicon Valley by using this sample group as a way of investigating girls’ involvement 
in STEM. Catholic schools are mission driven, with a great advantage in creating a 
community within the school environment. This mission and community can lead to an 
environment in which Catholic schools are able to provide a place of comfort and 
confidence building (Sikkink, 2012). As observed in a study on religious schools, this 
environment can help students achieve their highest academic potential (Sikkink, 2012). 
Researchers have continued to find that private religious schools have a distinct 
advantage in creating a positive school community, noting that “a school community 
marked by caring and commitment to the whole person, a community that binds students, 
parents, and school personnel in relationships of mutual obligation, may have many 
positive byproducts, including enhanced academic achievement” (Sikkink, 2012, p. 21).  
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By collecting data and explaining the observed results, this study aimed to 
identify opportunities and strategies that promote female engagement in a Catholic school 
setting. The schools chosen were K-8 Catholic schools, in which a young girl could find 
comfort in staying at a school for multiple years rather than having to leave for the 
middle-school years. Archbishop Michael Miller (2006) has shared that there are many 
marks of a Catholic school, one of the most notable is the mark of the school as a 
community—“a community of persons and . . . a genuine community of faith” (section 3, 
para. 1). The school is an extension of the Church’s mission, and the school makes 
choices that promote “overcoming individualistic self-promotion, solidarity instead of 
competition, assisting the weak instead of marginalization, responsible participation 
instead of indifference” (the Holy See, as quoted in Miller, 2006, section “Teamwork,” 
para. 1). It, thus, would be beneficial to have an opportunity to observe the collaboration 
and community environment within a Catholic school environment.  
This study sought to provide that opportunity by examining how girls perceive 
STEM and by determining whether the unique community aspect of a Catholic school 
has an impact on STEM achievement. As the Sikkink’s (2012) study mentioned, “through 
a commitment to a common curriculum and educational opportunity for all students, 
these ‘communal organizations have an educational advantage for the disadvantaged’” (p. 
21).  
It is not that females do not do well in school, even in math and science. The need 
is to provide a culture that supports achievement for young girls and helps them feel 
confident and supported. As a recent study by the American Psychological Association 
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showed, “contrary to common wisdom that girls start to ‘dumb down’ in middle school, 
their advantage in math and science actually starts to really show up at that age” (Fox, 
2014, para. 3). Fox’s meta-analysis data study demonstrated that female advantage in 
school contradicts the popular stereotypes that females excel in language and males excel 
in math and science. Other recent studies, however, have indicated that females do not 
stick with STEM subjects later on in college or in their careers (Girl Scout Research 
Institute, 2012; Wilkens, 2013). In accordance with these findings, then, this study 
examined methods that may increase girl’s self-efficacy, especially in STEM areas. 
As discussed, there is a great need to transform the “interest in STEM” into 
“action in STEM.” Some recommendations have included encouraging young women to 
ask questions and building confidence and self-esteem through various classroom 
activities and extracurricular activities like robotics teams (Girl Scout Research Institute, 
2012). “When girls feel capable and confident in their abilities, they will challenge 
themselves and obstacles along the way” (Girl Scout Research Institute, 2012, p. 29). 
Therefore, providing opportunities for girls to engage in STEM at points from middle 
school through high school and into college will help with girls’ motivation and transition 
in the area. Supplying opportunities for STEM career exposure throughout these years 
will also help to encourage girls to pursue these interests throughout their lives (Girl 
Scout Research Institute, 2012). 
Specifically within Catholic schools, there is a need for data collection on the 
topic. Currently, there is a lack of knowledge regarding students’ interests and 
engagement within a Catholic school environment in the Silicon Valley area. Now with 
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the recent introduction of Next Generation Science Standards (NGSS), the push for 
STEM has taken on even greater significance. The NGSS standards are based on the 
premise that students need to be better prepared to become informed citizens who employ 
critical-thinking skills (NGSS, 2015). NGSS looks at three dimensions of learning: 
crosscutting concepts, science and engineering practices, and disciplinary core ideas. It 
seeks to mimic the change in science outside of the education context by emphasizing 
curiosity and inquiry rather than by focusing on memorization (NGSS, 2015). With this 
push toward NGSS, the way that teachers are preparing their lessons will ultimately 
change. The results of this study could help teachers and administrators increase female 
involvement, particularly as NGSS is being implemented. 
In the Diocese of San Jose, which covers the Silicon Valley geographic region, 
work has been done over the past few years to provide more data in schools in an effort to 
monitor student learning more objectively. If Catholic schools are to promote equity and 
support for girls in STEM and increase their enrollment, particularly in areas like Silicon 
Valley where the interest in STEM is so great, the need for data surrounding STEM-
related issues is imperative. Like the Holy See stated, elementary Catholic schools are to 
“create a community school climate that reproduces as far as possible, the warm and 
intimate atmosphere of family life … those responsible for these schools will, therefore, 
do everything they can to promote a common spirit of trust and spontaneity” (as quoted 
in Miller, 2006, section “Teamwork,” para. 1). Then, there is a real need to connect the 
data with the conversation of the teachers, those that are in the daily environment of a 
Catholic school, where the partnership is deeper than the academic nature in the school. It 
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is also pushing, planning, and guiding toward the schools’ ultimate mission—God’s plan 
(Miller, 2006).  
Purpose of the Study 
Although there has been research done on various programs and strategies that 
have been effective in supporting girls in STEM, there have been no specific studies 
examining the effectiveness and strategies of programs in Catholic schools. The purpose 
of this study, therefore, was to examine girls’ interest, confidence, and perceptions in 
STEM education in Catholic schools across grade levels. Data were collected through a 
mixed methods approach—first by surveying 4th- through 8th-grade female students about 
their attitudes and perceptions regarding STEM, and then by interviewing teachers in 
various STEM program environments. This approach was taken to provide a well-
rounded perspective on the topic. After compiling the data, this study sought to generate 
and compile a list of themes drawn from the students’ survey results and the teachers’ 
interview answers. 
By investigating girls’ perceptions, confidence, and involvement in STEM at 
Catholic elementary schools in the Diocese of San Jose, this study observed teachers who 
promote females’ participation in STEM activities. Schools were chosen based on the 
attendance of the science teacher in a professional development opportunity called the 
Science Cluster Articulation group within the Diocese of San Jose. This group was 
formed two years ago based on a need for science teachers to network, share 
accomplishments and resources, and learn new strategies to empower their students in 
STEM, particularly with the implementation of NGSS. Based on teachers’ involvement 
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in this professional development group, it was assumed that members of the group were 
up to date with the latest technology and STEM resources, as well as motivated to share 
strategies that are implemented in their classrooms and schools. Hence, these teachers 
were likely to be cooperative and forthcoming with their participation in the study. 
This findings of this study hold a place of value as the study purposely affected 
the vision and mission of Catholic schools. Such schools intend to focus on educating and 
inspiring all students. If half of the students—females—are not fully engaging in specific 
subject areas, missions of these schools cannot be fulfilled.  
Theoretical Framework 
Young women make various choices in their daily lives and are often affected by 
their surroundings and environments. The lives that these children lead are much more 
than one-dimensional; they have so much going on around them, especially now with 
social media as an influencing factor. 
To look further at the development of these young women, the present study was 
informed by Bronfenbrenner’s (1994) bioecological theory of human development. 
Bronfenbrenner’s research provided the appropriate theoretical framework for the present 
study because it appropriately considered the subject of human development, in 
particular, the impact that environments can have on a person’s growth. Accordingly, 
then, this framework adequately accounts for the complexity of modern society, thereby 
offering a proper context to consider female participation and development in STEM, 
particularly in the context of Catholic schools. As a result, this study examined the impact 
that various environments can have on girls and their development. 
13	  
 
	  
Bronfenbrenner’s (1994) model was first introduced as an ecological paradigm in 
the 1970s. After further investigation and research, the biological perspective was 
regarded as having real-life implications. The four defining properties of the 
bioecological model are process, person, context, and time (Bronfenbrenner, 2005). 
Bronfenbrenner defined the theory as “the scientific study of the progressive, mutual 
accommodation, throughout the life course, between an active, growing human being and 
the changing properties of the immediate settings in which the developing person lives, as 
this process is affected by the relations between these settings, and by the larger contexts 
in which the settings are embedded” (2005, p. 107).  
The theory speaks to the evolution of five different systems: microsystem, 
mesosystem, exosystem, macrosystem, and chronosystem (Bronfenbrenner, 1994). 
Microsystems include the developing person and his or her interactions with the specific 
characteristics of others. For purposes of this study, the microsystem level was applied to 
the person’s interaction with her peers, family, and environment, both in school and at 
home. 
The mesosystem is the interaction of multiple systems with the developing 
person. Within this study, the mesosystem included the interaction between two 
individuals or factors within the microsystem or within two different systems—for 
example, interactions between the pressures of the peer environment and parents at the 
same time. 
The exosystem is the next layer out from the mesosystem. The participant does 
not actively engage or participate in this realm; this layer focuses on events and activities 
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that influence the happenings in the other systems. For example, if something happens 
affecting a policy within the school or diocese, or if something occurs on social media, 
this could impact an individual’s relationship with peers or parents as related to STEM 
interest and engagement.  
 The macrosystem is defined by Bronfenbrenner (2005) as “the overarching 
pattern of micro-, meso-, and exosystems’ characteristic of culture, subculture, or other 
broader social context; the social blueprint for a particular culture” (pp. 149–150). In this 
study, the macrosystem included location, social class, ethnicity, and gender, with a 
particular focus on their impact on STEM interest and engagement. This layer was 
important in comparing the results of different Catholic schools examined in the study. 
The chronosystem is the last system included in the Bronfenbrenner (1994) 
model. It focuses on the individual’s developmental life course that is interconnected and 
shaped by conditions, events, and influences over time. This study looked at this system 
through teachers’ eyes instead of through the students’ perceptions, producing a cross-
sectional study rather than a longitudinal measure. The teacher perspective accounted for 
changes and events specifically at the school location over time. The teacher and student 
perspective connections provided validity for perceiving broader trends and themes.  
Figure I provides a concrete example of the Bronfenbrenner (1994) framework. In 
each concentric circle, the model shows how a young woman would be influenced by 
multiple factors and relationships between factors. Bronfenbrenner says that to 
understand the growth and development of a human, one must understand and consider 
the entire ecological system (Bronfenbrenner, 1994). As this study showed, it is 
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important to examine the entire ecological view to consider the factors affecting a young 
girl’s involvement in STEM. The Catholic school setting, as well as the teachers, peers, 
and families, are in the microsystem layer. These particular parts of the system are 
considered an individual’s immediate environment. However, something in the 
macrosystem, which could include the views and perceptions of the broader culture, can 
also have an indirect impact on the individual. 
	  
Figure I. Bronfenbrenner ecological model (1917-2005). Adapted from Yingst, 2011. 
The following discussion provides a further explanation of each of 
Bronfenbrenner’s (1994) five layers. As defined, “a microsystem is a pattern of activities, 
social roles, and interpersonal relations experienced by the developing person in a given 
face-to-face setting with particular physical, social and symbolic features that invite, 
permit, or inhibit engagement in… the immediate environment” (Bronfenbrenner, 1994, 
p. 39). This can pertain to many different direct interactions, including family 
connections or involvement, peer group interactions, teachers, and the overall school 
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environment. This is a space of strong social ties and relationships where a lot of power 
for influence resides, especially for young, maturing girls. The structure of the 
microsystem of the Catholic school can potentially shape and structure the growth and 
direction of girls’ attitudes and perceptions. The peer groupings of the school can also 
provide content and influence, ultimately impacting the process of growth. 
Bronfenbrenner’s theory proposes that face-to-face interactions, as well as the regular 
pattern of such interactions, can produce proximal connections to the nature of the 
impact.  
The mesosystem is defined as the space “comprised of the linkages and processes 
taking place between two or more settings containing the developing person” 
(Bronfenbrenner, 1994, p. 40). In other words, this system is the interaction of 
microsystems, such as the interaction between family and school or the relationship 
between peers and the teacher. Both of these interactions can have a developmental effect 
on the impact of STEM in a girl’s life. The connection between decisions made by the 
family and their incorporation with a student’s educational development can also have a 
huge impact. This study demonstrated that the decisions made by the teachers within the 
classroom setting and the connection that the school makes influencing STEM activities 
can play a part in the developing process. This finding could account for a connection 
between what teachers share about STEM and what a student’s peers share about 
involvement in STEM.  
The exosystem is defined as the system that interconnects locations that are in one 
or more settings—for example, “events that occur that indirectly influence processes 
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within the intermediate setting in which the developing person lives” (Bronfenbrenner, 
1994, p. 40). An example within this system would be connections to neighborhood 
networks, social media, and mass media perceptions. In connection with this study, the 
impact of social media on young girls can be powerful, especially with such media’s 
direct connection to STEM. Even though these events are not directly influencing an 
individual, they may have an indirect effect on the developing person. 
The macrosystem refers to the overarching attitude and culture “with particular 
reference to belief systems, bodies of knowledge, material resources, customs, life-styles, 
opportunity structures, and life course options” (Bronfenbrenner, 1994, p. 40). As related 
to this study, this includes the connection to STEM careers and the lack of women 
pursuing such employment. It can also refer to the common belief that girls are not as 
talented as boys in certain subject areas. Any of these overarching patterns can have an 
impact on girls’ success in STEM.  
 The final system is the chronosystem. It encompasses transitions, shifts, and 
changes over time (Bronfenbrenner, 1994). The chronosystem can be connected to 
changes in family structure or after-school activities from a sociohistorical context. This 
system can also be related to changes in the environment in which a person lives and 
spends most of his or her time. In this particular case, girls spend a lot of time at school 
over a long period of time. In this space of time, a lot can change, and a lot can be 
influenced. This study could not look at the change over time as a longitudinal matter; 
nevertheless, it sought to understand from students’ and teachers’ points of view how 
girls are involved with STEM and how girls interact in school. Events that encourage 
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female involvement in STEM could also be considered factors that influence and change 
an individual.  
Figure II applies the ecological systems theory by Bronfenbrenner (1994) in 
relation to girls’ involvement in STEM at one Catholic school in Silicon Valley. 
Bronfenbrenner’s theory states that a human will encounter different types of 
environments, both direct and indirect, over his or her entire life. These interactions will 
influence actions and behaviors in a variety of different ways, as the figure demonstrates 
in this context. 
	  
Figure II. Bronfenbrenner ecological model (1917-2005) as related to girls’ involvement 
in STEM at a Catholic school.  
 By using this framework in the present study, the researcher considered the 
myriad factors that can affect a girl’s involvement and interest in STEM. The theoretical 
framework helped to connect the various environments and systems that a young girl 
encounters during her experience with STEM, both inside and outside the formal school 
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environment. It also helped bridge the relationship between various systems and how 
each one impacts STEM opportunities on an individual. Finding out what young girls’ 
perceptions are and how they are influenced provides a biological perspective model with 
real-life implications. Young girls lead lives full of interlocking pieces, and trying to fit 
those pieces into the larger framework of human development provides a stronger 
comparison to the culture’s larger social context. 	  
Research Questions 
The following research questions guided the study:  
1) Within Catholic schools, what are girls’ interest, attitudes, and confidence toward 
STEM fields and subjects? 
2) Within Catholic schools, what are science teachers’ perceptions of factors that 
keep girls involved in STEM activities?  
3) Within Catholic schools, what types of STEM opportunities are there for girls to 
participate in? Which type of activity is the most meaningful activity? 
4) Within Catholic schools, what types of programs and/or teaching methods create a 
foundation of success that promotes continued female involvement in STEM?  
Limitations 
The limitations of a study comprise influences that have the potential to impact 
the outcome or results. Therefore, knowing the limitations of a study helps to 
acknowledge and communicate potential sources of error. The limitations of the present 
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study included the data collection location, researcher bias, the sample size of the study, 
and the limits of a cross-sectional, as opposed to a longitudinal, study.  
As mentioned, the first limitation was the location of the study’s data collection. 
The researcher lives and works within the Diocese of San Jose, which encompasses the 
heart of Silicon Valley. Other areas of the country may not be in the same technology 
culture or environment as the Silicon Valley area. Nonetheless, although this study 
focused only on Silicon Valley, the area suffers from a lack of female involvement in 
STEM. Nevertheless, the findings of the present study still have implications beyond the 
Silicon Valley area—to all those places where female involvement in STEM could be 
improved. 
An additional limitation was the bias of the researcher, who has been an educator 
within the Diocese of San Jose since 2010. The researcher initiated the science cluster 
group and continues to provide professional development to teachers. At the start of the 
study, the researcher acknowledged this bias and took precautionary methods to eliminate 
it as much as possible.  
A third limitation of the study was the sample size of the participants. School 
participation was chosen based on the teacher involvement in the Diocese of San Jose 
Science Cluster Articulation group, as well as on interest in the study. Some schools had 
a lot of experience with STEM programming, and others were just beginning to establish 
their STEM culture as related to NGSS. Nonetheless, the differences in the participating 
schools helped to increase the diversity of the sample population, allowing for the 
discovery of broader themes.  
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A final limitation resulted from a cross-sectional perspective, meaning one that is 
not longitudinal over time. Conducting a study on students and teachers over a 
developmental time period was not a feasible option because of the restrictions of the 
study. Still, participating teachers were asked questions regarding changes in the STEM 
environment over time, thereby seeking to minimize the effect of this limitation. 
Despite the aforementioned limitations, the present study worked to overcome 
them and to provide useful information regarding females’ involvement in and attitudes 
about STEM. 
Significance of the Study 
This study’s target word STEM has taken on huge cultural significance in the past 
few years, particularly with social media’s rising influence. The term is embedded in 
education and parent social circles, especially in Silicon Valley. STEM has served as a 
starting ground for further movements, such as STEAM and STREAM, which add in arts 
and religion as areas of focus for schools. Research has been lacking on STEM and 
Catholic schools specifically, as well as on the factors that influence STEM engagement 
and development in this context. 
In 2014, a new movement in a few Catholic schools began—that is, modifying 
STEM to STREAM, which, as noted, incorporates the additional emphasis and 
connection to religion and art (Wallace, 2014). “The goal of STREAM is to prepare 21st 
century students for a 21st century world. Students will be engaged from an early age and 
may study subjects like robotics, architecture, space exploration, and technical design 
wrapped around a values-based foundation” (Wallace, 2014, para. 8). This movement is 
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significant because Catholic schools serve a broad purpose in fulfilling the mission and 
teachings of the Catholic faith. To be able to connect that purpose with a strong academic 
push for STEM, this study sought to provide strategies and guidance for equitability 
among genders in schools.  
In a study conducted in 2011 through Iowa State University, researchers found 
that the prime predictor of STEM development (confidence and interest) is the influence 
of a student’s math/science teacher (Heaverlo, 2011). With this in mind, the findings of 
the present study are significant. Looking at student and teacher perspectives from the 
same school provided insight into the relationship that a teacher and student have and 
how that, in turn, connects to overall STEM engagement. Accordingly, this study went 
beyond the Iowa State study by examining not only students’ perspectives on education 
but also whether teachers’ views align with and support those perspectives in the Catholic 
school setting. 
Bronfenbrenner (2005) stated that research and experience was designed to serve 
two essential purposes: “(1) to understand the nature, strengths, and weaknesses of 
existing structures and strategies of socialization, and (2) far more importantly, to modify 
these forms and practices in ways that will enhance cognitive developmental processes” 
(p. 48). By surveying the present STEM-related practices in Catholic schools and by 
looking at ways to improve these practices, the present study fulfilled both of 
Bronfebrenner’s stated purposes. 
  This study also served to inform Catholic school administrators on ways to 
enhance the STEM education of all students within the school day setting, thus, trying to 
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eliminate the external factors of after-school commitments and interest. As a result, light 
was shed on how different stakeholders of the school observe the mission and connection 
to STEM in their lives. Furthermore, by focusing on various Catholic schools around the 
Diocese of San Jose, the present study provided a cross-sectional view across space 
(locations) and school cultures.  
 Finally, the findings of this study are significant because they inform and 
influence various professional development opportunities provided by dioceses or 
schools to help understand better the most important factors in encouraging the 
participation of girls in STEM. These findings then can serve as a tool to develop or 
connect various strategies that could support girls’ participation and involvement in 
STEM. With the lack of research on STEM and Catholic schools, this study brought 
Catholic schools into the conversation and provided for the betterment of all student 
learning and growth. Catholic schools contain a unique religious environment that is 
connoted with the value of inclusion.  
With the research connected to girl’s identity and the identity gap as related to 
STEM, the Catholic school perspective on girls’ attitudes and perceptions about STEM 
offers valuable insights. It is important to pay attention to the STEM education of all 
girls, especially those that may speak of a possible career in the field. Although this study 
focused specifically on the Silicon Valley area, which, as observed, is unique in its 
relationship to STEM fields, this area, like many others, still suffers from a dearth of 
female involvement, and the findings of the study, therefore, have application to Catholic 
schools in other geographic regions. 
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Definition of Key Terms and Acronyms 
The following terms and acronyms were used for this study: 
Drexel School model: Focused on new ways of innovative teaching and data 
results within the Diocese of San Jose. 
NGSS Science Standards: The Next Generation Science Standards, adopted in 
the state of California, to be implemented in schools in 2016. 
Silicon Valley: The southern portion of the San Francisco Bay Area 
characterized by the large number of software companies. 
STEAM: Stands for a science, technology, engineering, art, and mathematics 
curriculum focus. 
STEM: Pertaining to the culture and integration of curriculum surrounding 
science, technology, engineering, and mathematics. For the purposes of this 
study, STEM was examined in the context of a K-8 Catholic school setting.  
STEM education: science, technology, engineering, and mathematics 
curriculum. For the purposes of this study, STEM education was examined 
in the context of a K-8 Catholic school setting. 
STEM engagement: Defined as interest, attitudes, motivation, perceptions, and 
confidence in STEM subject areas. 
STREAM: science, technology, religion, engineering, art, and mathematics 
curriculum. As in previous definitions, for the purposes of this study, 
STREAM was examined in the context of a K-8 Catholic school setting. 
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Summary 
This findings of this study are noteworthy, especially to the area of Silicon Valley 
and to students in Catholic schools. On the eve of the implementation of the NGSS 
standards, change is imperative. Little research has been conducted on the impact of 
STEM in Catholic schools, especially with respect to girls. Catholic schools, however, 
aim to provide education for the “whole child” and have begun introducing STREAM 
initiatives in schools to serve this purpose. In the Silicon Valley area as a whole, there has 
been a high level of magnification in science and technology. This study served, then, to 
promote and inform educators, administrators, parents, and students of the systems that 
exist and impact elementary Catholic school STEM curriculum engagement. It also 
served to provide administrators with recommendations for incorporating further 
development of STEM for girls by building on related studies and focusing its research 
on Catholic schools. 
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CHAPTER II: REVIEW OF LITERATURE 
Restatement of the Problem 
STEM, which stands for science, technology, engineering, and mathematics, has 
been a widely researched topic in education. Now, with the adoption of the Next 
Generation Science Standards (NGSS) across the country, the importance of STEM 
education only continues to grow. Nevertheless, the acronym refers not only to 
curriculum development but also to educational policy seeking to enhance science and 
technology in schools. With this in mind, then, research areas connected to this study 
were addressed by focusing on four overall thematic areas: 
● STEM Education Research  
● Girls and STEM 
● Catholic School STEM History 
● Change in STEM Perceptions 
This literature review will share the general history of STEM research in the 
United States, followed by specific discussions regarding the connection of STEM with 
females and Catholic schools. This chapter will then review the change in STEM 
perceptions and awareness and will conclude with a summary section that ties each 
thematic area together, thereby demonstrating the need for the current study. In this 
chapter, nonempirical articles will be used to provide current views on the present state of 
STEM education. The use of such articles is valid because of the recent surge in studying 
girls’ involvement with STEM. Accordingly, the use of nonempirical data supplements 
the current academic research being done in this area. This research data will give 
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backing to the need to measure the girls’ confidence, attitudes, interest, and future careers 
in STEM across grade levels 4 through 8 through this study. 
STEM Education Research  
To determine the gaps in our present knowledge of STEM education, a discussion 
of current research is imperative. In this section, STEM education research will be 
explored. The distinction between research before 2010 and research after 2010 is 
significant. After 2010, there was an increased push to improve, implement, and develop 
STEM in and out of the nation’s schools on a more national publicized front than was 
seen before 2010, thanks in large part to the attention placed on it by the Obama 
administration. The following two subsections will highlight the differences in each era. 
The “STEM Before 2010” section will cover the exploration of space and the coinage of 
the term STEM, as well as an exploration of academic studies of STEM curriculum. The 
“STEM After 2010” section will focus on President Obama’s current plan and budget for 
STEM, as well as on current research about STEM careers. Overall, this section will 
strive to provide a glimpse into the history of STEM’s roots and some context on the 
present state of STEM research. 
STEM before 2010 
Even before the word STEM was introduced, interest in the progress of science 
and technology already had a richly engrained history in the United States. When 
American schools first emerged as a component of our nation’s democracy, STEM fields 
did not exist in the minds of those setting educational policy. Yet, during the Industrial 
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Revolution in the 19th century, the importance of technology was recognized in a major 
way (Berube, 2014). This was further fueled by the launch of the Russian satellite Sputnik 
in 1957 (Berube, 2014). During that time, Americans leveraged their competitive spirit in 
the race for supremacy in science, technology, engineering, and mathematics. The so-
called “Space Race” between America and Russia sparked an increase in STEM-related 
fields and led Congress to pass the National Aeronautics and Space Act in July 1958 
(Berube, 2014).  
In President Eisenhower’s call to action, he challenged America by stating, “We 
need scientists in the ten years ahead. The Soviet Union now has, in the combined 
category of scientists and engineers, a greater number than the United States. And its 
producing graduates in these fields at a much faster rate” (Woodruff, 2013, para. 4). To 
bridge this gap, the National Aeronautics and Space Administration (NASA) was formed. 
With it, came new technological innovations and heightened curiosity in the field.  
Although science and technology have existed for centuries, if not millennia, the 
acronym STEM is rather new; it was coined by Congressman Vernon Ehlers. In 1998, 
Congressman Ehlers was asked by Newt Gingrich, then serving as Speaker of the House 
of Representatives, to connect science and education policy; at that point, it had not been 
rewritten since 1945 (Berube, 2014). 
Prior to 2010, very few academic studies had been published regarding STEM’s 
use in elementary-school curriculum. Most of these studies focused on engineering 
design, incorporating engineering into the classroom, and addressing concerns about 
using STEM in the classroom and how to engage all students. For instance, one particular 
29	  
 
	  
study, based on a vision paper, looked at the proposal for an engineering-focused 
curriculum for K-12 grades (Locke, 2009). In response to the then current practice of 
engineering education, the model sought to incorporate engineering principles with 
design (Locke, 2009). The main feature of the proposed model was the streamlining of 
engineering concepts and providing context for the relationship between STEM skills and 
tools across each grade level (Locke, 2009). Just as the Locke study focused on 
engineering incorporation, another academic journal in 2010 asked how to incorporate 
engineering in an inclusive classroom setting. The study looked at a 3rd-grade 
classroom’s implementation of an “engineering in elementary” (EIE) unit called a 
windmill blade design (Lottero-Perdue, Lovelidge, & Bowling, 2010). It found that 
students performed significantly better on the engineering questions on the postunit 
assessment, as well as used strategies for helping all students, including students with 
special needs, to succeed when they applied the STEM design method than did the 
students who participated in the unit without applying the method (Lottero-Perdue et al., 
2010). 
During this time, research also grew to understand the importance of the role of 
teachers and leaders in STEM in regard to both their delivery of the curriculum and the 
impact they can have on the implementation of STEM. For instance, one study looked at 
a graduate teacher preparation program at the University of Oregon that began in 2004. 
The paper points out the quiet revolution of a network of education entities like this one 
that began preparing teachers to become STEM educators by providing a connection to 
valuable resources, as well as offering an educational shift that focuses on STEM 
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teachers becoming catalysts, introducing their students to lifelong learning opportunities 
(Dierking, 2010). The vision for the program, which has remained since this study was 
published in 2010, is to provide aspects for a free choice learning, as well as to offer 
foundational courses with assessment and collaborative tools for better lifelong learning 
opportunities through an online community of learners (Dierking, 2010).  
Despite these studies, however, there was little research on STEM in education 
prior to 2010. The lack of research indicates a failure at that point to integrate each of the 
four STEM fields together. The next section will discuss how research into STEM 
education expanded after 2010. 
STEM 2010-present 
This section, by examining nonempirical articles, will look at the growing 
government support for various policies, as well as at the support provided by university 
connections, that has emerged over the past six years in regard to STEM education. 
Throughout this time, the attention on STEM at the elementary- and high-school levels 
has become more magnified, especially as the Obama administration has increasingly 
advocated for more research to be conducted in this area.  
STEM is also receiving national notoriety and attention. It was noted that “a 
nation’s STEM workforce is a strong indicator of how well a nation can sustain itself and 
how well it will fair in the global economy in the long-term” (“How the Web Industry is 
Changing STEM’s Perception,” 2015, para. 3). President Barak Obama has been struck 
by the same push for STEM that existed in the mid-20th century. In collaboration with the 
U.S. Department of Education, he has therefore made increasing the number of students 
31	  
 
	  
and teachers in STEM fields a priority (U.S. Department of Education, n.d.). Figure III 
shows the budget proposal for the 2015 fiscal year as related to improving STEM design 
and using concrete programs to expand STEM education.  
	  
Figure III. President Obama’s fiscal year 2015 budget proposal. Retrieved April 8, 2016 
from the U.S. Department of Education,  
http://www2.ed.gov/about/overview/budget/budget15/index.html?exp=0.  
This budget proposal indicates that resources will be going to school districts that 
partner with colleges, as well as to fund professional development for effective STEM 
teachers. By providing investments to help fund the cause, President Obama is continuing 
to support STEM through federal funding.  
 Support for STEM education has also come from university programs. Because 
there is a need for STEM teachers to have increased support in curriculum and content 
knowledge, a university in Florida did research on the types of effective professional 
development for STEM teachers (Beaudoin, Johnston, Jones, & Waggett, 2013). A grant 
was written, and a workshop on professional development ensued. The weeklong 
workshop provided active learning opportunities and a direct connection to curriculum, 
pedagogy, and content subject knowledge (Beaudoin et al., 2013). Overall, 74 secondary 
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teachers in Florida public schools volunteered for participation and were surveyed. Mean 
scores indicated that there was a strong satisfaction level with the workshop, especially in 
the area of collaboration (Beaudoin et al., 2013). The findings from the study suggest that 
providing effective STEM support can be critical to the direct benefit of students in 
STEM (Beaudoin et al., 2013). 
Another effective university resource is shown by the University of Oregon’s 
STEP UCORE program (Science, Technology, Engineering, and Mathematics Talent 
Expansion Program, Undergraduate Catalytic Outreach and Research Experiences), 
which seeks to close the gaps in the STEM pipeline by bridging the transition between 
community colleges and universities (Strawn & Livelybrooks, 2012). This program 
provides community college students a research lab scientist experience to reflect on their 
science learning during the summer months. At the end of the summer, students return to 
their community colleges as STEM ambassadors and peer tutors (Strawn & Livelybrooks, 
2012). To study the effectiveness of the program, Strawn and Livelybrooks (2012) 
organized focus groups composed of science faculty from community colleges within the 
area. The data collected from these groups reflected that those students involved in the 
UCORE program have been more likely to go on and matriculate into the university 
setting (Strawn & Livelybrooks, 2012). This study by Strawn and Livelybrooks found 
that the “sense of community and informal interaction with faculty” provided the greatest 
sense of support and success in the program (p. 48). Accordingly, then, both of the 
aforementioned studies (Beaudoin et al., 2013; Strawn & Livelybrooks, 2012) indicated 
that university participation and resources can have a great impact on STEM 
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development. 
 Studies conducted since 2010 have also shown the push toward creating 
opportunities for interventions and professional development to motivate a new 
generation of talented young men and women in STEM fields. For instance, one 
particular study examined elementary students’ science and content knowledge skills in 
the classroom after one year of participation in a STEM-focused program (Cotabish, 
Dailey, Robinson, & Hughes, 2013). This included both a program for the teachers and a 
comprehensive STEM curriculum in the elementary classroom. Results showed a 
significant increase in, and therefore impact on, students’ test scores (Cotabish et al., 
2013). The STEM program also showed that classrooms were better able to design 
experiments to solve real-world problems. They were stronger at highlighting the 
scientific practices that the students incorporated and practiced more effectively 
(Cotabish et al., 2013).  
In 2014, the use of robotics-oriented projects was also used as a way to increase 
student engagement in STEM fields. A study focusing on group tasks and robotics 
projects led to the finding that the social nature and culture of the collaboration group can 
create a positive learning environment, while increasing self-efficacy (Yuen et al., 2014). 
It was noted that during collaborative robotics time, guided discussions and hands-on 
robot building were indicators of success (Yuen et al., 2014). Students that were not 
working directly with the robot showed an intrinsic nature to observe the activities and 
gather further information to then share and communicate with the rest of the group. 
Since students were observed as being engaged in on-task behavior, robotics was shown 
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to be a positive collaborative learning experience for students in the classroom setting 
(Yuen et al., 2014).  
 Other distinct studies over the past six years have looked at when STEM needs 
should first be addressed. These studies have found that programs that focus on STEM 
should capture student’s attention and that interest should be more proactive and start at 
an earlier age (DeJarnette, 2012). Starting earlier in students’ lives will best allow 
students to stay with STEM, according to this research. It will also give students the 
ability to test out their theories and construct their own methods (DeJarnette, 2012). 
Although many universities and colleges initially focused their resources on promoting 
STEM at the middle- and high-school levels, universities such as the University of 
Virginia and North Carolina State University now offer summer camps for grades 3-5 
focusing on engineering design (DeJarnette, 2012). The main goal is to increase exposure 
at an earlier age to thereby increase students’ chances for success. 
 The research conducted on STEM education over the past six years has been 
marked by a push for science exploration and curiosity. Therefore, the resources and 
professional development for STEM intervention have increased over that time, as well. 
The need to start promoting STEM earlier in elementary schools has led to a stronger 
pipeline for STEM for all students. This dissertation study on Catholic schools girls’ 
interest, confidence, and perceptions of STEM was marked by the research in this 
section. As a result, the connection between universities and elementary schools should 
be explored further, especially to push science toward the next step in NGSS curriculum 
development. 
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Girls and STEM  
This section will capture empirical and nonempirical research on the topic of girls 
and STEM. It will cover the history of girls and STEM and will take a look at barriers to 
the STEM pipeline for girls. Nonempirical data will be used to supplement the current 
research being done in this area.  
History of STEM and girls 
Females have been historically underrepresented in the American workplace, 
especially in STEM-related fields. The present body of research on the topic has provided 
greater clarity as to the disparity of girls in STEM fields, as well as to the factors that 
may contribute to it. These include psychological factors, cognitive skills, the culture of 
STEM programs and the STEM workplace, gender discrimination, and gender 
stereotypes (Olitsky, 2014). A brief history of women in the American workplace 
provides some context in looking at the current state of women’s roles in STEM.  
Women first became more central to the American workforce in 1914 when men 
went off to fight in World War I. Nevertheless, when men came back from the war, 
women were forced to give their jobs back to men (Webb, 2010). Therefore, the change 
was only temporary.  
The 1920s then found women taking on new societal norms. For example, for the 
first time, women were going to college and graduating in increasing numbers. They 
were at first primarily welcomed into certain positions such as teaching, nursing, social 
work, and factory labor; nonetheless, it wasn’t too long before that began to change 
(Webb, 2010). With the fall of the economy and the onset of the Great Depression in 
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1929, women were forced out of these jobs to give work back to men; as a result, 
discrimination against working women grew (Webb, 2010). Then, during the 1940s and 
1950s, which were characterized as the “Baby Boom eras,” most women were at home 
raising children, not using their abilities in the workforce. Nevertheless, the 1960s 
brought about a time of resurgence for women as many women became involved in 
politics and began fighting for equal pay. The 1970s were then a time of promotion of 
women’s independence, and the media brought to light storylines of women in the 
workforce (Webb, 2010).  
As a result of this shift that began in the 1960s and grew throughout the 1970s, 
women’s roles in the workplace have now expanded. Since that time, this change has 
been incremental and has been spurred on by several changes in society. As divorce rates 
increased in the 1970s, women needed to support themselves and their families (Webb, 
2010). Moreover, since then, both college-educated men and women began marrying 
later in life after they had already begun their careers. Thus, women found themselves 
occupying more and more roles that were previously held by men in a variety of careers, 
including leadership positions and those requiring advanced degrees. Therefore, 
economic determinism led to a social and political change for women in the workforce, 
which also gave rise to changes in family structure and economic policies (Webb, 2010).  
Just as economic determinism resulted in a change in women’s roles in the 
workforce, so too did this push eventually lead to the increased demand for improved 
STEM education for boys and girls alike that we see today. Furthermore, the growing 
concerns regarding students’ career decisions in STEM has led to the enactment of many 
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policies regarding STEM in elementary and secondary schools. For example, in 2009, the 
government created the “Educate to Innovate” program, which developed partnerships 
with private organizations and businesses as well as with the federal government to 
promote STEM (Olitsky, 2014). The goal of this policy has been to increase early 
education in STEM and to increase the number of STEM degrees (Olitsky, 2014). 
Despite this push, however, women are still underrepresented in STEM fields. As 
noted, many reasons have been documented for this, including psychological factors, 
cognitive skills, the culture of STEM programs and the STEM workplace, gender 
discrimination, and gender stereotypes (Olitsky, 2014). For example, in a 2012 Forbes 
magazine article, it was stated that men have traditionally dominated the tech fields. In 
the article, the author noted that the U.S. Department of Commerce found that only one in 
seven engineers is female (Huhman, 2011). In fact, women have not had increased 
employment in STEM fields since 2000 (Huhman, 2011). Thus, despite the fact that 
opportunities for STEM employment exist, and there has been a greater emphasis placed 
on STEM education in the schools since 2010, research has shown that women have not 
been filling these positions. 
Women are particularly underrepresented in a few distinct areas. The lack of 
women in computer science, in particular, has been an area of notable concern in the 
literature. As highlighted in 2012, “only 27 percent of all computer science jobs, and. . . . 
less than 20 percent of bachelor degrees in computer science go to women, even though 
female graduates hold 60 percent of all bachelor’s degrees” (Huhman, 2011, para. 3). The 
Forbes article went on to share various ways to promote females in STEM areas, 
38	  
 
	  
including creating programs that encourage women to study tech, reworking K-12 
curriculum, and combating stereotypes (Huhman, 2011). Even though there had not been 
recent exponential growth for women in STEM careers up to that point, the article was 
optimistic about potential strategies to overcome this.    
With the support of the White House and the U.S. Department of Education, the 
number of women in STEM fields has been growing, albeit slowly. At the same time, 
research has shown that the number of males in these same fields has increased at an 
exponentially much stronger rate, especially in higher levels of professional fields (Hill, 
Corbett, & St. Rose, 2013). While in elementary and high school, girls continue to take 
an equal number of math and science classes as males. Once they enter college, however, 
the number of women who enroll in STEM majors declines drastically, as do women’s 
success and involvement in STEM graduate programs and in the workforce. It was 
suggested in a joint report by the American Association of University Women (AAUW) 
and the National Foundation of Science that “the effects of societal beliefs and the 
learning environment on girls’ achievements and interest in science” highly shape girls 
perceptions (Hill et al., 2013, p. 27). In fact, the report argued, girls’ confidence in their 
cognitive capabilities will lower as a result of the negative stereotypes about girl’s math 
achievements, which will then lower a girls’ interest in going into science and math 
careers over time (Hill et al., 2013). The report went on to share that, “if girls are in an 
environment that enhances their success in science and math with spatial skills training, 
they are more likely to develop their skills as well as their confidence and consider a 
future in a STEM field” (Hill et al., 2013, p. 27). 
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Thus, the literature has continued to show that the need for increased STEM 
opportunities is great, particularly those aimed at females. For example, in a recent 
article, the Girl Scout Research Institute (2012) looked at the relationship between STEM 
and girls. The article provided several conclusions as to how to increase female 
involvement. First, it argued that offering more opportunities that allowed girls to feel 
confident with science could help them find an interest in the broader STEM curriculum 
(Girl Scout Research Institute, 2012). Second, the article indicated that additional teacher 
training could help stimulate more interest in STEM at a younger age (Girl Scout 
Research Institute, 2012). Thus, exposing girls to fun, engaging ways to interact with 
STEM could build a foundation that would help them engage in STEM later on in high 
school, college, and in their careers.  
Despite these repeated calls for action, however, a gap remains between female 
interest and career choice; the facts are “74% of girls are interested in STEM, 80% are 
interested in a STEM career, but only13% choose a STEM field as their top career choice 
shows that there is plenty of opportunity for bridging interest into distinct career plans for 
girls.” (Girl Scout Research Institute, 2012, p. 26). Accordingly, it is known that there are 
girls who are interested in the field of medicine “primarily because of the perception of 
how these careers help people, which is a main draw for many girls” (2012, p. 27). 
Research has also shown that these girls like to know how things work, do hands-on 
activities, solve problems, and ask questions (Girl Scout Research Institute, 2012). 
Therefore, the literature has highlighted the importance of getting students involved in 
activities that increase confidence and allow them to use and develop these skills and 
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abilities. It is through such activities that girls, in particular, will be encouraged to pursue 
their STEM-related interests later on in their lives. 
The research on girls’ involvement with STEM has shown that this is a historical 
issue, although many studies have also sought to find different strategies and approaches 
to help achieve gender equality (Huhman, 2011; Olitsky, 2014). Current larger project 
development on STEM has focused on increasing engagement in the integrated subject 
areas within the classroom environment. This movement could increase all students’—
including females’—interest in STEM. Many reports (National Academy of Engineering 
[NAE], the National Research Council [NRC, 2009], and National Research Council 
[NRC, 2011]) have emphasized K-12 science and mathematics education in the United 
States to increase participation in STEM career fields. Thus, the push has come with a 
call to merge these related disciplines. “STEM integration” has been defined as merging 
the fields “in order to: (a) deepen student understanding by contextualizing concepts; (b) 
broaden student understanding through exposure to socially and culturally relevant 
STEM contexts; and (c) increase interest in STEM disciplines and expand the pathways 
for students to enter STEM fields” (Roehrig, Moore, Wang, & Park, 2012, p. 66). To 
expand on this integration model, the National Science Foundation has partnered with 
schools to “create curricular materials” linked to standards and to the context of real-
world problems and challenges (Harwell et al., 2015). Ideally, then, a lot more research 
will take place on student learning and STEM integration, but STEM integration will 
really “take place in classrooms in a variety of forms—when the integration and 
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interconnectedness of STEM subjects is made explicit to the students” (Harwell et al., 
2015, pp. 67–68).  
A challenge to STEM integration has been that the disciplines often stand alone, a 
problem that NGSS, which calls for STEM integration, intends to address. The new 
NGSS practices will provide assessments that will measure three different skills of 
information and understanding. This includes the areas of subject knowledge, STEM 
connections, and STEM practices (Harwell et al., 2015). As a result of this initiative, 
studies and resources that provide a sound assessment tool at no cost to schools will give 
the schools a way to look at research curriculum while moving toward the integration of 
STEM.  
In October 2014, researchers from Purdue University and the University of 
Minnesota knew that there was a need for more U.S. students to be incorporated and 
involved with STEM, so they set out to conduct a study that would measure student 
attitudes about it. The study specifically examined STEM integration and the promotion 
of STEM careers in STEM-focused schools and those defined as “comprehensive 
schools.” The study noted that there are two current models of STEM curriculum—first, 
the more traditional approach, marked by separate courses in each subject area, and 
second, the newer approach, dealing with the integration and merging of the subject areas 
(Guzey, Harwell, & Moore, 2014, p. 272). 
Following the move to STEM integration, with its “national and international 
support ranging from policy documents such as national reports and state standards to 
research results” (Guzey et al., 2014, p. 272), it has become important to study current 
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student attitudes, especially toward science and math. With the incorporation of 
technology and engineering as part of the national science standards, the study by Guzey 
and colleagues (2014) noted that it would remain “critical [to find] ways to assist students 
[in dealing] with [their] concerns and anxieties” (p. 273). The findings of the study did 
note that there was a statistically significant difference between those students attending a 
school that was STEM-focused versus one that was comprehensive in multiple areas. 
Nevertheless, the “variance was 1%, suggesting that the two types of schools did not 
differ on the survey in an important way” (Guzey et al., 2014, p. 276). The broader 
purpose of the study was to create a tool to look at the attitudes of students toward 
STEM.  
 The results from this study suggest that the “integrated approach could have a 
positive influence on students’ attitudes towards STEM” (Guzey et al., 2014, p. 277). As 
found in other previous studies, if students care about science in middle school, then they 
are more likely to look at a career in STEM (Tai, Liu, Maltese, & Fan, 2006), something 
that integration seeks to foster. The study by Guzey and colleagues (2014) concluded that 
providing quality experiences, especially those that provide effective student learning, 
would best promote student interest in STEM. 
In sum, the literature has shown that the movement toward the implementation of 
NGSS will bring about a change in how science is being taught in schools. Although 
NGSS will not only impact female students, a review of its potential effect also provides 
the proper context in which to consider the present educational environment. Moreover, 
the aforementioned studies have indicated that the move toward STEM integration will 
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benefit all students. Finally, the next section will highlight research that connects to the 
present study by promoting this study’s desire to survey female Catholic school students 
regarding their attitudes and interest in STEM, which is something that has not been 
captured by the research until now. 
Girls’ barriers to STEM pipeline 
As girls progress through their educational and professional careers, barriers to 
the STEM pipeline exist. The information in this section will illustrate some of these 
struggles, which can include those that are imagined and those that are not.  
The National Science Foundation has done extensive studies on women in STEM. 
Nearly 59 percent of undergraduate degrees in biology are awarded to women, as are half 
of those in chemistry and math (National Science Foundation, 2013). Nevertheless, less 
than 20 percent of the degrees earned in engineering and computer science are awarded to 
women. This disparity is problematic for several reasons, including the impact of 
securing employment, and in receiving proper training if and when women do enter the 
STEM workforce (Cheryan, Master, & Meltzoff, 2015). Cheryan and colleagues (2015) 
suggested that a girl’s choice to pursue a STEM career may be constrained by several 
barriers, including (a) external factors like teachers and parents, (b) the current 
underrepresentation of females in STEM fields, (c) the tendency of females to 
underestimate themselves in the area, (d) the greater work–family conflicts they may 
encounter in relation to their male counterparts, and (e) the discrimination and stereotype 
threat they may experience. Dual stereotypes may also be at work, according to Cheryan 
et al. (2015)—specifically, those possessed by the girl herself and those that more 
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broadly exist within the culture around her. Indeed, research has shown that by 2nd grade, 
girls already believe that math is associated with males (Cvencek, Meltzoff, & 
Greenwald, 2011).  
 Problems exist not only in the recruitment of females but also in their retention. 
Girls are achieving in the educational setting—taking more higher level math and science 
classes and pursuing postsecondary education at higher rates than boys (Tan, Calabrese 
Barton, Kang, & O’Neill, 2013, p. 1169). Nonetheless, a divide remains between 
females’ school performance and their ultimate decision to work in STEM-related fields. 
One study looked at middle-school students who articulated a future self in science to 
examine this discrepancy. It found that it is not a result of the typical “masculine-
feminine dichotomy.” Rather, it stems from the relations inherent in school cultures that 
often marginalize girls, inadvertently rendering them spectators on the sidelines (Tan et 
al., 2013, p. 1169).  
Researchers have also found that “how these stories and performances were 
recognized by others in the figured worlds in which they have membership”—meaning, 
others’ views on a particular girl’s race, class, or socioeconomic status—“was critical to 
how girls moved forward (or not) with an interest in science” (Tan et al., 2013, p. 1169). 
The relationships between those that the girls imagined and those they actually 
encountered played a huge influence as to why they might be interested in science and 
why they might continue to pursue success in the STEM pipeline. Accordingly, 
researchers have paid “close attention to middle-school girls who do articulate a possible 
future identity in STEM-related fields” (Tan et al., 2013, p. 1170). This identity gap can 
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be used to look at the tools that schools are using to help develop identities and better 
design meaningful STEM experiences for girls. It will remain imperative to look at the 
study’s implications and glean the “necessity to dig deeper into how high achieving girls 
in school are actually engaging in the processes of authentic science, and what teachers 
can do to encourage and strengthen a robust engagement” (Tan et al., 2013, p. 1176). The 
study’s authors also recommended that science teachers in particular pay close attention 
to the narratives being told in the classroom setting, as well as to the activities that 
surround them (Tan et al., 2013). 
The current research on STEM and girls was crucial to the present study. It 
provided statistics and information about the barriers that influence girls’ involvement in 
the STEM pipeline. This research highlighted the importance of examining the attitudes 
of science teachers because they pay a lot of attention to the classroom setting and 
students. As a result, the current study interviewed science teachers and gleaned 
information from their perspectives on STEM and girls in Catholic schools.  
Girls and STEM opportunities 
Women have many more opportunities—in education, the workplace, and social 
and political avenues—than ever before. Nevertheless, regardless of the opportunities 
being given, there are still barriers, costs, and challenges for women. One particular 
challenge that remains is female involvement in STEM. As President Obama stated, 
“Leadership tomorrow depends on how we educate our students today—especially in 
science, technology, engineering and math” (U.S. Department of Education, n.d.). 
  President Obama, therefore, made it a priority to enhance and increase the number 
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of students in these areas by setting up various strategies, such as increasing teacher 
skills, recruiting talented teachers, promoting professional development, and partnering 
with universities and colleges. The Obama administration has been adamant that, “These 
improvements in STEM education will happen only if Hispanics, African-Americans, and 
other underrepresented groups in the STEM fields—including women, people with 
disabilities, and first-generation Americans—participate” (U.S. Department of Education, 
n.d., para. 8).  
Figure IV shows the projected percentage increases of STEM careers in the 
future. The United States is going to need to stay competitive in some areas and will need 
to look at the skills that will be required for these jobs. Women are among those that are 
positioned and participating in the opportunities to acquire these skills. The question is, 
though, what changes need to be made to pave the way for women in STEM?  
	  
Figure IV. Projected percentage increases in STEM jobs: 2010-2020. Retrieved April 8, 
2016, from the U.S. Department of Education, http://www.ed.gov/stem 
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In an attempt to answer this question, one researcher, Nancy Heilbronner (2012), 
sought to address the lack of women’s representation in the STEM curriculum area. The 
purpose of Heilbronner’s study was to review two groups of talented STEM competitors 
and to look at patterns in their academic and occupational choices to see whether any 
gender or generational differences or discrepancies existed (Heilbronner, 2012). The 
study also sought to understand the gender gap in science, technology, engineering, and 
mathematics subject areas. The discrepancies found in the study between gender and 
STEM subject areas were as follows: (a) women’s test results in the STEM subject areas 
were not as high as men’s even though women were taking equally challenging STEM 
courses when compared with men; (b) women earned STEM degrees at lower rates than 
men; and (c) women were underrepresented in the STEM workplace in comparison with 
men. Women’s participation in STEM careers has remained at 25 percent of the overall 
workforce and has not changed in the past couple decades—even with the increase in the 
number of STEM degrees during that same time frame. Women’s participation in 
engineering, both in the number of degrees and in employment rates, has declined 
(Heilbronner, 2012). 
In another article, “Women in STEM,” data were collected regarding the 
representation of women in STEM. It sought to determine why there were so few women 
in the STEM curriculum area. Even though the number of women in the field has 
increased, there are still gaps within certain specialties, as well as within certain areas that 
are very “sex-segregated” (De Welde, Laursen, & Thiry, 2007). It is stated in the article 
that “equitable representation would offer women equal access to well-paid, high-status 
48	  
 
	  
STEM careers and add new perspectives to scientific and technical innovation” (De 
Welde et al., 2007, p. 1).  
De Welde et al. (2007) also observed that “gender difference in STEM 
representation emerge early. Two-thirds of young children—boys and girls alike—say 
they like science, but gender differences in attitudes and interest surface in middle 
school” (p. 1). The article then referred to the decline of women in STEM education 
during middle school as a “leaky pipeline.” Indeed, the numbers further dwindle from 
middle school and into college (De Welde et al., 2007). Accordingly, the following 
question arises once again: Why are women dropping in numbers?  
The article by De Welde et al. (2007) also identified some key explanations in 
answering this question. It is worth noting, however, that most answers seemed focused 
on careers and higher education rather than on elementary school. One particular 
explanation, which was different from those provided in other research, was the idea of a 
“lack of critical mass of women,” which could possibly lead to “dissatisfaction and 
greater attrition of women scientists” (De Welde et al., 2007, p. 3). This theory describes 
the greater networking that comes with more women being present. If there are more 
women around, then it gives women comfort, and without this critical mass, it 
discourages a culture that is welcoming of women. After all, the notion of a “‘critical 
mass’ is meaningful only if the organization is democratic and inclusive” (De Welde et 
al., 2007, p. 3). Culture and environment matter to women and can help determine 
whether they enter and stay in the field. 
Another reason provided by De Welde et al. (2007) for the decreasing number of 
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women in STEM was the “bias and discrimination in hiring and advancement of women” 
that leads to “slower advancement of women in science particularly in academic science” 
(p. 3). Stereotypes affect people’s behavior both intentionally and subconsciously. These 
views can cause a person to come off as being less skilled or less prepared for a job. 
Many times women can feel marginalized because of “disparities in salary, lab space, 
awards, resources, and response to outside jobs despite having equal professional 
accomplishments as their male counterpart[s]” (De Welde et al., 2007, p. 3). Therefore, a 
woman might be as qualified as a man, but there may be nongender-based reasons 
presented as to why advancement or resources are not allocated to her. As Powell (2011) 
shared, “Sex discrimination also arises in the selection process because decision makers 
have a general tendency to devalue the qualifications of female applicants” (p. 86). Based 
on preconceived judgments and possible status or esteem, males tend to be valued more 
than their female counterparts (p. 86). 
Increasing confidence in females may lead to more involvement in STEM. A 
2011 study through Iowa State University looked at STEM development, which was 
defined as a student’s confidence in math and science (Heaverlo, 2011). Throughout this 
study of 6th- to 12th-grade females, the researchers sought to investigate whether 
confidence impacts success. The study addressed many factors that impacted girls’ 
development, specifically, race, ethnicity, teacher influence, extracurricular STEM 
activities, and family STEM influence (Heaverlo, 2011). Science teacher impact was the 
strongest indicator of influence among STEM development, and it was the only 
significant predictor for both math and science interest and confidence (Heaverlo, 2011). 
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The study also found that STEM involvement would increase when avenues that affirm 
students’ confidence in the field were found. 
The studies highlighted here, as well other research into STEM and girls, have 
opened the door for further perspective on the subject to be brought to light. For instance, 
the impact on girls is still not fully understood in both cause and effect. Further questions 
remain as to the application of STEM in education, especially in the realm of Catholic 
education. Given the priorities set by President Obama and the increased national 
recognition for the representation of women, a lot has been researched already. 
Nonetheless, numerous avenues, particularly within the Catholic school environment, 
must still be explored. The need to explore areas of schooling that involve girls’ in STEM 
is a great source to find whether this particular environment has an impact on girls’ 
confidence and interest in STEM. 
History of Catholic School STEM Connections 
This section will shed light on the history of Catholic schools in the United States 
as related to STEM and STREAM. As mentioned, the latter acronym adds in art and 
religion as part of the curriculum. To look at this history in depth, this section will share 
the National Catholic Educational Association’s (NCEA’s) numerical facts about the 
importance of Catholic schools in the United States and will discuss other studies that 
have looked at the unique environment of Catholic schools.  
 The key characteristics of a Catholic school are based on the Gospel. Therefore, 
this section will look at the work that has been done on the connection Catholic schools 
have to STEM curriculum while preserving their distinctive culture.  
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A study conducted in 2008 sought to determine whether math and science 
students in 21 Catholic schools had different perceptions than those in public schools. As 
the study pointed out, “93% of Americans feel negatively about their past math education 
and more than two-thirds of US adults are estimated to have math-related fear” (Ghee & 
Khoury, 2008, p. 333). Similar views existed as to science.  
Choosing to conduct this study in a Catholic school setting was based on the 
desire to examine the effects of differing student enrollment and school environments. 
This was a way to examine “associations with math and science subjects based on 
students’ perceived cognitions, affect, behavior, and levels of math anxiety” (Ghee & 
Khoury, 2008, p. 347). The study by Ghee and Khoury (2008) observed that a Catholic 
school provides unique advantages to student well-being, increased parental involvement, 
and teacher commitment; moreover, the identity of Catholic schools has a degree of 
distinctiveness because these schools have been known to do better academically and to 
instill self-discipline in their students (p. 334).  
The study by Ghee and Khoury (2008) reached several significant findings. First, 
males are more likely to have a pro-math or pro-science perception than are females, and 
the sample of students in the Catholic school study had a more favorable perception of 
math and science than did their non-Catholic school peers. Students in 5th grade were 
much more likely to choose math as their best subject than were their peers in other grade 
levels (Ghee & Khoury, 2008). In 6th grade, there were many more affective-behavioral 
experiences for science instead of for math (Ghee & Khoury, 2008, p. 350). Findings 
from this study “highlight certain advantages within a Catholic educational environment 
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relative to positive perceptions, emotions, and behaviors associated with math and 
science learning, and challenge the assumptions of a generalized positive experience 
across these schools” (Ghee & Khoury, 2008, p. 350). Further stated in the study as a 
suggestion is the call for “early introduction of math- and technology-related, gender-
only programs in elementary schools [that] may further enhance the value of a Catholic 
school education” (Ghee & Khoury, 2008, p. 351).  
 After the passage of the No Child Left Behind Act in 2001, a push began “to 
attract, train, and recruit high-quality science and math teachers; with this goal in mind, 
the continuing professional development of teachers became more imperative (Kuehey, 
Morrison, & Geer, 2009, p. 476). Catholic elementary schools were then exposed to an 
investment through the Initiative for Catholic Schools (ICS), which was a two-year 
professional development program for science and math teachers; the initiative sought to 
strengthen leadership and to increase student achievement in science and math in 
Catholic elementary schools (Kuehey et al., 2009, p. 476).  
As part of ICS, Kuehey and colleagues (2009) wanted to evaluate the professional 
development of teachers in a few key areas. There were three key results. First, the study 
concluded that the reason for the high retention rate of applicants within the program 
method was because the chosen teachers were part of a team of educators that included 
their principals. Second, those in the program also earned incentives, including graduate 
credit, for volunteering for the study. The most important finding of the study, however, 
was that “intensive, ongoing professional development can have a positive impact on 
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teachers’ self-efficacy and on student achievement in science and mathematics Catholic 
elementary schools” (Kuehey et al., 2009, p. 492).  
 Catholic schools have remained a strong and prominent presence over time in the 
United States. According to the NCEA, total Catholic school student enrollment in the 
2014-2015 academic year across the United States was 1,939,574 (NCEA, 2013). 
However, in the past 10 years, “1,648 [catholic] schools were reported closed or 
consolidated (21.1%). . . . the number of students declined by 481,016 (19.9%)” (NCEA, 
2013, section “Catholic School Trend Data,” para. 1). Pope Francis, whose papacy began 
in 2013, addressed the Vatican Congregation for Catholic Education and shared, 
“Catholic educational institutions offer to all an approach to education that has as its aim 
the full development of the person, which responds to the right of every person to access 
to knowledge. . . . Every educator—and the Church as a whole is an educating mother—
is required to change, in the sense of knowing how to communicate with the young” (as 
quoted in Archbold, 2014, para. 2).  
Pope Francis believes in Catholic school education, observing that doing so is a 
great responsibility. He continues to emphasize “the living presence of the Gospel in the 
field of education, science and culture” in Catholic education institutions (as quoted in 
Archbold, 2014, para. 4). In sum, the growth of Catholic schools is “one of the most 
important challenges for the Church” (as quoted in Archbold, 2014, para. 1).  
  Catholic schools’ involvement with STEM has developed as a means to keep up 
with the increase in the STEM job market; additionally, it has resulted from a push by 
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parents to keep up with the academic demands of STEM (Archbold, 2014). Finally, other 
pressures have stemmed from marketing and enrollment needs (Archbold, 2014).  
Leading Catholic universities focused on professional development, such as the 
University of Notre Dame Center for STEM Education, have been placing strong 
emphasis on professional development for science teachers. The center’s mission is to 
“help all students especially the underserved and those in Catholic schools, engage and 
excel in STEM disciplines” (University of Notre Dame Center for STEM Education, 
2015). It was stated that “Catholic schools’ interest in STEM began as a potential ‘selling 
point’ for a private school in an increasingly competitive school choice market” (Matus, 
2015, para. 5). The STEM focus has continued to make students engaged and parents 
appreciative: “[The parents are] excited when their kids are excited … and it’s not lost on 
them what kind of doors may open if that interest is sustained” (2015, para. 18). 
STEM has also served as a starting ground for further movements, such as 
STEAM and STREAM, which add in the arts and religion as areas of focus for schools 
(Gossart, 2014). As Mears stated:  
While many public schools have STEM (Science, Technology, Engineering and 
Mathematics) programs, STEM alone is not enough for Catholic schools. Catholic 
school leaders believe in educating the whole child. We believe that exposure to 
the arts is essential and we are committed to an educational experience that 
provides multiple encounters with Christ in every aspect of curriculum and 
instruction. STREAM will help us to achieve these goals. (Mears, 2014, section 
“STREAM Initiative,” para. 2).  
 
Accordingly, STEAM and STREAM seek to incorporate particular aspects of Catholic 
schools—religious education, for example—as part of the broader push for math and 
science.  
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To address the desires and needs of administration and parents, many Catholic 
schools have focused more attention toward the STEM curricular focus. Some dioceses, 
such as the Diocese of Buffalo, New York, have trended toward STREAM. Students in 
the Diocese of Buffalo will now be engaging in subjects like “robotics, architecture, 
space exploration and technological design wrapped around a value-based foundation” 
(Wallace, 2014, para. 8). Many Catholic schools have used the STREAM initiative as a 
way to engage in educating the whole child beyond the more limited STEM program that 
is implemented in public schools. NCEA Executive Director Kathy Mears explained, 
“We believe that exposure to the arts is essential and we are committed to an educational 
experience that provides multiple encounters with Christ in every aspect of curriculum 
and instruction. Schools already committed to STREAM are accepting the challenge to 
preparing our students in new ways, while remaining true to our classical Catholic 
educational roots” (Mears, 2014, section “STREAM Initiative,” para. 2). With the 
challenges of enrollment, parent demands, and student engagement, Catholic schools 
have moved toward a faith-based curriculum that focuses on educating the whole child. 
As Warner and Caudill (2013) stated, “Teaching science and technology as social 
forces can foster Catholic identity. Calling into question the received wisdom that science 
is necessarily in conflict with religion (Mahner & Bunge, 1996), we argue that science 
and technology cannot exist but within a cultural context, and that STS [science, 
technology & society] tools can provide the interdisciplinary analytical framework to 
interpret how science and religion are related through culture” (Warner & Caudill, 2013, 
p. 240). This essay went on to share that religion and science should be integrated and 
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that the understanding of their relationship should include a blending of the two 
disciplines. Such a notion stems from the philosophy of Pope John Paul II, who shared 
that “science can purify religion from error and superstition; religion can purify science 
from idolatry and false absolutes. Each can draw the other into a wider world, a world in 
which both can flourish. Science develops best when its concepts and conclusions are 
integrated into the broader human culture and its concerns for ultimate meaning and 
value” (Paul, 1988, para. 29).  
Since Catholic schools have remained a strong influence over time as one of the 
largest nongovernmental school systems, the connection and involvement with STEM 
remains imperative. The change and movement toward STREAM in Catholic schools has 
led to the need for further exploration of what role STEM has in Catholic schools’ unique 
environment. To address this need, this study explored Catholic education’s role in 
STEM education and the effect that Catholic schools’ unique environment has on STEM 
success within an area that is also heavily influenced by science and technology.  
Change in the Perception of STEM over Time 
This section will explore the change in society’s view of STEM over time. This 
will be addressed from both academic and cultural perspectives, thus, lending to the need 
to examine both empirical and nonempirical research. Nonempirical data will be used to 
show current cultural views. As to today’s cultural perspective, social media, changing 
stereotypes, and female role models have served as relevant factors leading to change. 
Therefore, as will be shown, academic perceptions have changed along with the shift in 
curriculum perspectives throughout time.  
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Academic perceptions 
 The acronym STEM is much more commonplace today than it was even a decade 
ago. Nevertheless, it has taken time to overcome confusion regarding its meaning and 
context. Although originally used in 1998 by Congressman Ehlers, many sources have 
attributed its common usage to Judith A. Ramaley, the Assistant Director for Education 
and Human Resources at the National Science Foundation (Heitin, 2015). The acronym 
became more widely used in 2008 and has come to mean the integration of certain 
subject areas (Heitin, 2015). Although the launch of the NGSS standards and the 
Common Core State Standards (CCSS) has recently moved STEM to the forefront, the 
influence of these subject areas has existed for a long time. In 1996, for example, the 
National Science Education Standard “placed high value on science as a student centered 
enterprise with inquiry-based learning as a core philosophy … while the National Council 
of Teachers of Mathematics guided math educators’ math understanding, knowledge, and 
skills” (Woodruff, 2013, para. 6).  
Although there has been ongoing education reform and a variety of attempts at 
modifying countless standards, the United States struggles to remain on top in these 
fields. President Obama has called us to action by saying, “Through this commitment, 
American students will move … from the middle to the top of the pack in science and 
math over the next decade—for we know that the nation that out-educates us today will 
out-compete us tomorrow” (Woodruff, 2013, para. 9). In a response to this call to action, 
CCSS and NGSS both emphasize evidence-based reasoning and skills to communicate 
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classroom lessons clearly. It is believed that with this push for practical application and 
real-world, data-driven practices for students, further innovation will occur.  
Since the time of Sputnik, the American way of life has changed dramatically. For 
instance, there have been extensive research breakthroughs and technological advances in 
many areas. As a result, there is now more fast-paced communication, and social media is 
widely available. Therefore, the increase in job openings in science, technology, 
engineering, and mathematics, which have come with these advances, has led to a shift in 
the change of perception regarding STEM fields. In fact, “by 2018 there will be 1.2 
million job openings in [STEM] fields” (Harper, 2014, para. 1). However, because of the 
shortage of qualified applicants, there is a still a deficit of girls in STEM fields (Harper, 
2014).  
Research has shown that stereotypes continue to have a strong influence on 
women in STEM, even as they begin to change. These stereotypes can include the kind of 
people involved, the nature of the work, and the overarching culture. Computer science 
and engineering are two areas that remain in American culture “as male-oriented fields 
that involve social isolation, an intense focus on machinery, and inborn brilliance” 
(Cheryan et al., 2015, para. 1). These attributes are more typically valued in males. 
Therefore, the further altering of stereotypes will lead to the sense of belonging for 
females: “Academic stereotypes are the gatekeepers, driving girls away from certain 
fields and constraining learning opportunities and career aspirations” (Cheryan et al., 
2015, para. 1). As women continue to change and adopt new roles within STEM, the 
slight shift in the world of academia will continue to open doors of opportunity.  
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In recent years, excitement has been percolating around the promotion of girls’ 
awareness and interest in STEM through engineering. One program called Girls Excited 
about Engineering, Mathematics, and Computer Science (GE2MCS) focuses on using 
resources from higher education institutions to join and collaborate with local schools to 
promote the participation of girls in engineering-based workshops (Lawrence & 
Mancuso, 2012). With this type of opportunity open for schools, there could be great 
potential for schools to benefit from engineering curriculum and partnerships with larger 
organizations. This type of opportunity also is unique because it commissions schools to 
think of “creative ways in which to partner with colleagues from other schools in the area 
or a local college to develop a program that would have critical mass” (Lawrence & 
Mancuso, 2012, p. 16). Thus, this way of thinking is bridging a gap within the 
educational levels and providing a means of inclusion.  
The literature has demonstrated that there has been a change in perception about 
girls in STEM, especially within the academic world, over the last couple years. As 
challenges continue to be faced, however, the need for further exploration and 
explanation of STEM grows with them.  
Social and media perceptions 
Social and media relations have a huge impact on young people. Young people 
are highly influenced by their peers and direct surroundings. They are searching for role 
models, and they often look to those they see in the media to fill those roles. It is no 
surprise, then, that young people are heavily involved in social media. Social media is a 
tool that allows people to share ideas and exchange communication. The media, then, 
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both social and traditional, can present a story that, in turn, can lead to or change 
stereotypes. 
Some perceptions create worldwide concern about the impact on science 
aspirations. One study examined a five-year longitudinal study of 10-14-year-olds 
(Archer et al., 2013). The study looked at the science aspirations of 9,000 elementary-
school-aged children across 279 schools. It looked at the social discussion of words and 
constructs that are used in describing specific science careers (Archer et al., 2013). The 
study served to show that there are still gender differences in attitudes about science. 
When a career was noted as “caring,” it was perceived as traditionally linked to the 
female professions and, therefore, left a tension between how girls viewed science (i.e., 
“science as not caring and not girly”) and what girls believed their role was in society 
(Archer et al., 2013, p. 178). Also, some girls showed a passion for glamorous jobs, such 
as those focusing on fashion and appearance, which may be linked to their perception of 
daily life. As stated, “These perceptions appear to be exacerbated by social class 
inequalities and may be amplified for working class girls, and those girls that felt 
excluded from high academic achievement will learn from an early age that science 
aspirations are ‘not for me’ even if they otherwise enjoy science in and out of school 
(Archer et al., 2013, p. 187). The study showed that perceptions can guide girls to create 
a resonance in what they are capable of and what they actually do.  
Popular television shows such as The Big Bang Theory, a popular sitcom based on 
STEM subjects and fields, have also provided a change in perception about STEM. 
“Shows like this definitely go a long way to promoting a ‘geek-chic’ image which STEM 
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subjects benefit from” (Harper, 2014, para. 2). Role models, including will.i.am, Rosario 
Garcia de Zuniga, and Andrew Boyd, have further inspired youth (Harper, 2014). In 
relation to girls’ involvement, in particular, female role models in STEM can help inspire 
youth and make STEM “cool.” 
Although some changes have been made in media portrayals of STEM fields, 
girls are still aware of existing stereotypes, which “can have a powerful influence on their 
self concept development [and] may induce stereotype threat, thus, resulting in a negative 
impact on girls’ academic achievement (Cvencek et al., 2011)” (Master, Cheryan, & 
Meltzoff, 2014, p. 93). For example, computer science has long been characterized as 
“geeky” and masculine. Thus, “environments that reflect these stereotypes decrease adult 
women’s expectations of success and interest in entering computer science” (Master, 
Cheryan, & Meltzoff, 2014, p. 93). 
In 2010, Mattel®, the toy brand that created Barbie®, allowed girls to vote online 
for the career they wanted Barbie to have next. Due to technology companies’ online 
campaigns, Computer Engineer Barbie won by a large margin. The hope was to inspire 
future generations of females to pursue careers in the technology sector. Nonetheless, 
after voting had concluded, Mattel put out two Barbies—Computer Engineer Barbie and 
News Anchor Barbie—stating that research had shown that the actual girls’ vote had 
gone to News Anchor Barbie (Cheryan et al., 2015). This story is symbolic of a broader 
trend in society’s perception of STEM; “despite efforts by people in education, 
technology, government, and nonprofits to get girls interested in a future in computer 
science and engineering, girls are choosing other fields” (Cheryan et al., 2015, para. 2).  
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Media and peers have a significant impact on the perception regarding STEM. 
Further research is needed to see to what extent indirect contact has on young girls; 
however, the perceptions that the media can have on a young girl are significant. The 
need for this study correlates with the Bronfenbrenner framework’s (1994) notion of the 
mesosystem, which includes interactions that can have a developmental effect on the 
impact of STEM in a girl’s life.  
Female role models 
An area that has shown to have a great deal of influence for female interest and 
retention in STEM is mentorship and networking with other females. This section will 
discuss research showing the critical need for role models and the impact that a female 
teacher can have on female students in STEM.  
Female role models are one potential way to reduce stereotype threat in STEM 
(Master et al., 2014). Adolescence is a critical age to examine development and identity 
of self. In two experiments, it was shown that female role models and teachers can be 
beneficial in overcoming stereotype threat. “Competent female teachers show that 
women can overcome these stereotypes and succeed in STEM . . . and they may signal to 
girls that their teachers will be less likely to endorse negative stereotypes about them” 
(Master et al., 2014, p. 81).  
Therefore, because adolescence is such a critical time for identity development 
and a time to “recruit girls into advanced STEM training and careers (Barker, Snow, , 
Weston, & Garvin-Doxas, 2006), it is useful to understand whether and under what 
circumstances female teachers can ensure more positive experiences for girls in STEM 
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than male teachers” (Master et al., 2014, p. 82). Evidence shows that there are significant 
stereotypes for males and females, although females may be more sensitive to it. This 
effect has been studied in computer science, which is marked by a very low number of 
females; indeed, only 18 percent of bachelor degrees in the area were attained by females 
(National Science Foundation, 2013). An article by Cheryan and colleagues (2013) 
explained that previous research has found that “stereotypes about computer scientists 
(eg, as male, technologically oriented, and socially awkward)” (Cheryan, Plaut, Handron, 
& Hudson, 2013, pp. 60, 63) negatively impact females’ interest in the area. 
When the two experiments were run, it was shown that girls are less concerned 
with negative stereotypes, both for general performance and for math and science ability 
specifically, when they had a female teacher (Master et al., 2014). This article also 
introduced an important question about the “type of stereotypes”—those stereotypes 
about ability, and those about the people involved in STEM. Both involve a type of threat 
to identity, as well as a threat of being judged. Thus, female teachers can serve as role 
models that provide beneficial influence to combatting ability-based stereotypes and in 
creating a sense of belonging and motivation to enter a STEM field.  
 Another significant role model relationship in young girls’ lives is the role of the 
family. In one study looking at middle-school girls and their narrated life through 
science, it was shown that in all 16 cases of strong positive STEM influence in the study, 
the girls spoke of their family members serving in STEM careers (Tan et al., 2013). 
Accordingly, it is not only teachers but also family members who help to encourage 
female involvement.  
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 Because role models can be so impactful on the role of STEM in a girls’ life, it 
was important in the present study’s surveys to ask questions regarding these factors. It 
was also important to question their science teachers. All of these teachers were females. 
The interviewing of these female science teachers, thus, gave rise to the connection to the 
Bronfenbrenner (1994) framework, which looks at how the environment around the 
individual can have an impact on his or her perceptions and views. Therefore, to examine 
specifically the impact of the Catholic school environment on girls, this study collected 
data on the topic through surveys of both the girls and their role-model science teachers. 
With the onset of NGSS, the push for STEM has taken on even greater significance. And 
the teachers are the ones that will be teaching and using NGSS, as well as serving as role 
models to these girls; therefore, it was important during the course of the study to ask 
questions.  
Summary  
Through an understanding of STEM and girls from a historical perspective, it 
became crucial and valid to provide a study of girls and STEM in Silicon Valley Catholic 
schools. This literature review has outlined the current research surrounding STEM 
before and after 2010, the history of STEM and girls over time, the current Catholic 
school and STEM connection, and the changes in STEM perception over time, in both 
academic and cultural spheres. This knowledge and research provided the context and 
foundation for the study.  
To recap, then, current research before and after 2010 brought to light the need for 
STEM in the community. The government has a continuing desire to be competitive in 
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the fields of STEM, which has evolved from focusing almost exclusively on outer space 
in the 1950s to classrooms in 2015. The history of girls and STEM has been marked by 
challenges and struggles, long rooted in notions of gender equality. With the backing of 
the White House on a national level, increased attention has been brought to deepening 
the understanding of the relationship between girls and STEM. The challenge is still 
present, but with the move to NGSS standards in classrooms, the hope for further 
opportunities and access is more in reach. Thus, the look into Catholic schools and their 
STEM connection, therefore, has highlighted an enormous need for data related to STEM 
in schools. Some Catholic school systems have now moved in a direction called 
STREAM, which is a movement toward incorporating arts and religion into the 
curriculum. The research and studies conducted up to this study provided a foundation as 
to where STEM and girls have been. The current study aimed to fill a need as to where 
girls and STEM should be looking next, as well as to what STEM (or 
STEAM/STREAM) looks like for girls in the Catholic school setting.   	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CHAPTER III: METHODOLOGY 
Introduction 
This chapter on methodology will describe the overall design and procedures used 
in conducting this study. As stated in the previous chapters, the goal of this study was to 
use a mixed methods approach, combining qualitative and quantitative approaches to 
provide greater breadth and depth of the subject area (Roberts, 2010). By surveying 
Catholic elementary-school students about their interests and perceptions about STEM 
and then by interviewing their science teachers, the use of the mixed methods approach 
allowed for combining data and anecdotes to provide greater detail regarding the topic. 
Emphasizing the “what” and the “why” gave power and added strength to the overall 
study (Roberts, 2010). This chapter contains the following sections: restatement of 
purpose, research questions restated, research design, population and sample, sampling 
procedures, instrumentation, data collection procedures, data analysis, and limitations.  
Restatement of Purpose 
This study looked at girls’ perceptions, interests, and confidence in STEM at 
Catholic elementary schools across grade levels 4 through 8. The purpose of this study 
was to examine girls’ interest, confidence, and perceptions in STEM education in 
Catholic schools across grade levels. To achieve this aim, data were collected through a 
mixed methods approach—first by surveying 4th- through 8th-grade students about their 
attitudes and perceptions about STEM, and then by interviewing teachers in various 
STEM program environments. This approach was taken to provide a well-rounded 
perspective on the topic. The quantitative (survey) portion of the study was to evaluate 
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perceptions, attitudes, and interest in STEM engagement of students in 4th through 8th 
graders in Catholic schools in Silicon Valley. The qualitative (interview with teachers) 
portion of the study was to gain an awareness of STEM curriculum integration, attitudes 
toward STEM activities that have been observed, and STEM programming and STEM 
culture in Catholic schools. 
Research Questions 
As stated earlier, the following research questions guided the study:  
1) Within Catholic schools, what are girls’ interest, attitudes, and confidence 
toward STEM fields and subjects? 
2) Within Catholic schools, what are science teachers’ perceptions of factors 
that keep girls involved in STEM activities?  
3) Within Catholic schools, what types of STEM opportunities are there for 
girls to participate in? Which type of activity is the most meaningful activity? 
4) Within Catholic schools, what types of programs and/or teaching methods 
create a foundation of success that promotes continued female involvement 
in STEM?  
Research Design 
This study was conducted using a fixed mixed methods approach. This design 
included the use of both qualitative and quantitative data methods. From the start, the 
methods were predetermined and planned. More specifically, the study took on an 
explanatory sequential design, in which the quantitative data collected from the students 
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took on further meaning after qualitative data were collected from teachers (Creswell, 
2015). The approach used multiple ways of gaining knowledge about girls and STEM 
within the Catholic education environment.  
This method provided a blending of different types of data from different 
stakeholders and allowed for greater perspective and depth on the topic. By using the 
mixed methods framework proposed by Greene, Caracelli, and Graham (1989) and by 
Bryman (2006), it gave the opportunity for triangulation of the data, which seeks 
convergences and corroboration as a way to connect and support the findings of each 
stakeholder (Creswell & Clark, 2011). In this study, this is where the quantitative data 
(statistical trends) collected from students combined with the qualitative results (stories 
and personal observations/anecdotes) of the teachers to share a mutually corroborated 
story (Creswell & Clark, 2011). This perspective led to the integration of the two types of 
data and allowed the researcher to glean results based on the combined strengths of both 
types of data (Creswell, 2015). The explanatory sequential design is a straightforward 
type of design, allowing each type of research to strengthen the findings of the other. This 
is most often discovered while conducting the study rather than when it is preplanned 
(Creswell, 2015).  
Quantitative data collection design 
This section will cover an overview of the quantitative means of data collection 
throughout the mixed methods project, specifically touching on the survey that was 
connected, who was surveyed, where the survey took place, an overview of the survey 
used, and the organization of the data.  
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A survey of 4th- through 8th-grade girls from Catholic schools in the Diocese of 
San Jose was conducted by using quantitative means analyzed through Statistical 
Package for the Social Sciences (SPSS®; IBM Corporation, Armonk, NY) software. A 
survey was conducted at the site of each school. Because each teacher taught a different 
amount of students, the participants were surveyed as a student in the particular teachers’ 
class. A letter of permission to participate was signed by a parental guardian for each 
student to participate as was a permission letter of participation by every girl. Both of 
these letters were approved by the University of San Francisco Institutional Review 
Board (IRB) and can be found in Appendix F. The number of participating schools asked 
to participate was ten, and the number of schools that agreed was nine. For example, a 
teacher from one Catholic school taught 7th- and 8th-grade science, with 30 students in 
each class, 15 of which were girls; then, the total girl participants from that school was 
30, with the proper permission forms collected. Survey responses from Catholic 
elementary students captured data on girls’ feelings, perceptions, confidence, and 
interests about STEM. 
Data were organized through the use of Survey Monkey® (Palo Alto, CA), an 
online survey tool accessible to schools in the study via online technology. Online 
surveys were quickly and inexpensively distributed across the geographic area and 
provided a consistent mode of data collection at each school site. The surveys were also 
conducted quickly over a 12-day period, and the Survey Monkey tool allowed for the 
timely and efficient receipt of data results. The Friday Institute for Educational 
Innovation (FIEI, 2012) survey for collection of data across 4th through 8th graders was 
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also used. This survey tool will be discussed in more detail in a later section. Permission 
for this survey’s use was given via email to the researcher. The permission granted can be 
found in Appendix E. There were two versions of the instrument: one for 4th and 5th 
graders and the other for 6th through 8th graders. The survey templates can be found in 
Appendix C. The study was administered to students by each teacher in the study under 
the email direction of the researcher. There was a descriptive analysis of the quantitative 
data completed after each school completed its data collection. Each teacher was given 
instructions and a two-week window for data collection. Teachers were instructed by the 
researcher to email or call if they had any questions or there were any problems with data 
collection. One teacher from one school that originally gave permission to collect data 
decided that it was too much work to collect the data and be in the study. As a result, 
nine, not ten, elementary schools in the Diocese of San Jose participated in the study. 
There are 29 total elementary schools in the Diocese; therefore, this is a 31 percent 
representation of the Diocese of San Jose. More information will be given about the 
survey in the Instrumentation section of this chapter.  
Qualitative data collection design 
In the following section, the qualitative means of data collection will be 
described. This section will discuss the purposeful sampling of data, describe the 
interview style, outline the question template, and explain the data recording system.  
The qualitative data collection included the use of a STEM-focused, one-on-one 
teacher interview. This approach allowed for the qualitative data to be transcribed and 
analyzed by the researcher. A one-on-one interview is a type of data collection that gives 
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the researcher an opportunity to ask questions with open-ended responses (Creswell, 
2012). Interview data were collected from teachers involved in the Diocese of San Jose 
Science Cluster Articulation group. This group was initiated two years ago by the 
researcher to provide a networking and professional development opportunity for science 
teachers in the diocese. The researcher chose nine teachers from the cluster group. These 
teachers had the most consistent involvement and attendance. One teacher, who was not 
involved in the group, asked to be a part of the study, for although she had not been able 
to attend group meetings due to other commitments, she was interested in participating in 
the study. Therefore, ten science teachers were interviewed and the data were transcribed, 
but as mentioned, one teacher later asked to be removed from the study. The interviews 
were conducted with science teachers from the schools where the surveys were 
conducted. Four teachers also taught math; therefore, some teachers had both a science 
and a math perspective. The researcher visited the school at the convenient time of the 
teacher to interview the teacher one on one. The interviews took place before, during, and 
after school.  
The interviews with the teachers provided explanations of the data results from 
the student surveys. As mentioned, there were nine schools included in the study, and two 
teachers were interviewed from the same school. The interviews took place at the school 
site of each teacher. The interviews were recorded by using Audio Memo® (Imesart, 
Luxembourg, Sweden), a recording app, with permission of the teacher for transcription 
and translation of the conversation. Some questions were related to those posed in the 
Research Questions section of this chapter; however, some questions were based on the 
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quantitative data from the student surveys, thereby allowing the teachers to explain the 
data. The question format was as follows: Three questions were demographic and 
descriptive questions, two shared a connection to Catholic school and to STEM, four 
questions related to answering the research questions, four questions related to the 
quantitative explanation analysis, and the last three questions were logistical questions 
about the science policy, curriculum used, and participation rate of the survey. An 
interview protocol was used to give the teachers an opportunity to think about the 
questions, which called for examples from their experiences (Creswell, 2012). A sample 
template of questions can be found in Appendix D. A data recording protocol was used 
for informal note taking during the interview process. Data were organized by 
transcribing the interviews and then inputting them into a computer software program 
called NVivo® (QSR International, Victoria, Australia). NVivo offered a method for the 
coding and analysis of the text data. The data were analyzed and reviewed by the 
researcher, and trends and maps in data were noted and created (Creswell, 2012). 
Population and Sample 
The population for this study was Catholic elementary schools in the Diocese of 
San Jose, which encompasses the greater Silicon Valley area. Schools were chosen based 
on the teachers that are involved in the Diocese of San Jose Science Cluster Articulation 
group. This was a convenient sample because the researcher already worked with the 
group. Nine Catholic schools were asked and approached within the Diocese of San Jose 
to participate both through the teacher’s acceptance and the principal’s permission to 
conduct a study in the school. One school asked to participate in the study and was added 
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to the schools, whereas another school that was asked declined participation in the study 
due to timing concerns. Therefore, a total of nine schools participated in the study. 
The schools were asked and approached because the science teachers from these 
schools were most active and involved in the Science Cluster Articulation group. 
Additionally, each of these teachers taught a combination of students among the various 
grade levels—that is, 4th- through 8th-grade students. The Catholic schools were all 
similar in enrollment and demographics. The exceptions were three schools, which were 
double schools, meaning that they had two classes at each grade level. Hence, the sample 
size at these schools was larger because they had more girls in each class that could 
potentially participate. Socioeconomic status differed in a few schools; nevertheless, most 
were fairly consistent in diversity. Ethnicity was not asked on the survey or analyzed in 
this study because the focus was on girls as the underrepresented group as a whole. The 
grade levels and subjects somewhat differed between the teachers; however, this led to 
diversified data regarding the perspectives and experiences of the teachers and allowed 
for the opportunity to look at the survey results across grade levels. The research setting 
took place at each school environment. Table I shows further information on the 
participants in the mixed methods study. 
As noted, Silicon Valley is a leading area for technology and science innovation, 
serving as the home for many of the world’s largest technology corporations. By focusing 
on Catholic schools in this area only, this study highlighted the strengths and 
recommendations needed to promote STEM opportunities in this unique setting. All of 
the names of the schools and participants presented here have been changed to remain 
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anonymity for the participants. Within the study, the researcher reviewed the curriculum 
and policies across grade levels, schools, and grades. The ethnicity of the participants was 
not discussed or analyzed. This information helped to guide the discussion of the 
curriculum used within the classroom environment. 
Table I 
Mixed Methods Participants 
Mixed methods Diocese of San Jose participants outline 
School City School information Teacher Type of science curriculum 
Subjects 
taught 
Grades 
taught 
St. Dominic  A ~260 students  
Pre-K-8 
Alberta Holt California, Gizmo 
Learning, webquests  
(no policy) 
Science/Math 6th-8th 
grade 
St. Phillip  B ~297 students K-8 Ellie and 
Julie 
Better Lessons, Ck-12, 
Person interact,  
(no policy) 
Science/Math 4th-8th 
grade 
St. Pius  C ~300 students 
Pre-K-8 
Lynda Prentice Hall labs, Into 
Science, Brainpop 
(no policy) 
Science/PE 6th-8th 
grade 
St. Jesuit  D ~550 students  
(2 grades per class)  
Pre-K-8 
Sharon Prentice Hall, Scientific 
American, internet 
resources 
Science 6th-8th     
  grade 
St. Bernadette  E ~600 students  
(2 grades per class)  
Pre-K-8 
Alexa Personal created power 
points, RAFT labs, PBL 
labs (no policy) 
Science 4th-6th 
grade 
St. Elizabeth  E ~270 students  
Pre-K-8 
Arielle Science Explore (2000), 
Ck-12, project based  
Science/Math 6th-8th 
grade 
St. Gabriel  E ~270 students  
Pre-K-8 
Joelle Harcourt-CA, Teacher pay 
Teachers, Brainpop, 
Discovery Science  
(no policy) 
Science 4th-6th 
grade 
St. Peter  E ~270 students  
Pre-K-8 
Eleanor Into Science, Phet 
Simulation, other 
resources (no policy)  
Science/Math 6th-8th 
grade 
St. Notre  
  Dame  
E ~300 students 
PreK-8 
Abby Holt CA (2007), teacher 
pay teachers, internet  
(no policy) 
Science 6th-8th 
grade 
*All names of schools and teacher participants’ names in the study have been changed for the privacy of the participants.  
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Because Silicon Valley is an area of high interest in STEM career options and 
opportunities, the schools in the surrounding area (Diocese of San Jose, 2014) should 
reflect an emphasis on science, technology, engineering, and mathematics. Therefore, as 
a result of this added interest in STEM, many area schools had implemented integrated 
programs of study and other related courses and extracurricular activities. Hence, this 
location was a prime collection zone for this study.  
At the time this study was being conducted, the incorporation and implementation 
of the NGSS standards in science were just beginning in the Diocese of San Jose; 
therefore, time was of the essence to work toward greater STEM integration in the 
classroom setting. The hope was that reviewing curriculum and policies within the school 
environment would highlight the work being done toward NGSS standards and 
implementation. The decision to highlight elementary and middle schools (4th through 8th 
grades) provided a broader potential range of factors for administrators to consider in 
increasing STEM involvement. Going into the school environment to survey and speak to 
the teachers allowed for responses from a diverse landscape of involvement with STEM 
integration by providing a wide range of developmental age groups. These responses 
recognized and highlighted strategies of encouraging girls in STEM within the Catholic 
school setting.  
Sampling Procedures 
As discussed, sampling was compiled among the Catholic schools in the Diocese 
of San Jose. This was first based on internal purposeful qualitative criteria; the teachers 
that attended the Diocese of San Jose Science Cluster Articulation group’s professional 
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development meetings were asked to participate because they exhibited an investment in 
STEM. Initially, the ideal amount of schools to be included in the study was three to six 
schools. Nevertheless, as noted, the researcher was able to have a total of nine schools 
participate in the study, which was a 31 percent representation of the total elementary 
schools in the Diocese of San Jose that were included in the study. The final schools were 
identified based on the permission, recommendation, and interest of the school 
community. All nine schools were strong in technology and able to carry out a survey of 
their students.  
At the start of the study, the Wi-Fi capabilities and technology usage were 
considered for each school environment. A plan was designed by each teacher to 
facilitate the most efficient method of data collection using Survey Monkey through 
Apple iPads® (Apple, Inc., Cupertino, CA) or laptops, depending on the school’s 
technology access. The researcher issued the survey through a personal online survey link 
to the students during the specified time period of two weeks. Teachers were contacted 
individually to schedule one-on-one interviews after the quantitative data were collected. 
Because timing can be difficult for teachers, the researcher worked around the best 
schedule for each teacher.  
Once the teacher formally accepted the invitation to participate in the study, each 
principal was identified and sent an invitation of participation via email, including a face-
to-face meeting request to explain the study if needed. The data collection protocol and 
permission letters and forms were provided. The principals were eager and willing to help 
with the study. A sample email template for the principal can be found in Appendix B. 
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Support and interest was generated, and a professional relationship was cultivated. The 
time period and timeline for the survey were discussed. 
In sum, the qualitative data portion of the study was premised on the purposeful 
sampling of the science teachers. The quantitative data portion was based on when a 
survey could be given in the teacher’s class based on the teacher’s schedule. The merging 
of the quantitative and qualitative data occurred during the data analysis phase by the 
researcher. It was conducted after data were collected, analyzed, and used to explain the 
results (Creswell, 2015). The convergence of the data will be explained further in the 
Data Analysis section. 
Instrumentation 
This section will describe the instruments—the survey and the one-on-one 
interview—that were used for data collection, with an emphasis on the appropriateness, 
validity, and reliability of the method used.  
Quantitative method—survey 
The survey method was chosen as a means to collect responses from students in a 
quick and effective manner. The specific survey chosen as the instrumentation of the 
quantitative data was from the Friday Institute for Educational Innovation (FIEI, 2012) 
through North Carolina State University (NCSU). The survey tool will be described in 
more detail in a later section, but the use of the survey was part of the Maximizing the 
Impact of STEM Outreach project. Permission was granted through online means for the 
purposes of educational data collection. The permission for the surveys can be found in 
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Appendix E. The Upper Elementary (4th through 5th grade) and the Middle and High 
School (6th through 12th grade) Student Attitudes toward STEM Surveys (S-STEMs) 
were used to ask students about confidence, performance expectations, and career goals 
in the STEM areas. These surveys contained four validated constructs using the Likert-
scale question format to report the degree of each response, ranging from agree to 
disagree (NCSU, 2011). The surveys were administered to more than 10,000 4th- through 
12th-grade students in North Carolina. The survey provided an overview of research that 
identified relationships among STEM performance, career, and 21st century skills.  
The tool, S-STEM, was piloted in two phases, Phase I and Phase II. The 
Middle/High S-STEMs were initially given to 109 students (NCSU, 2011). Originally, 
the surveys contained 43 items, but this was later edited based on expert and participant 
feedback. The Upper Elementary version of the S-STEM was based off this model and 
through interviews with 5th graders that helped to change the wording to increase 
comprehension (NCSU, 2011). Phase II was given to 799 4th and 5th graders and to 9,081 
6th through 12th graders. Results showed the need for further constructs to be dropped. 
Results for reliability then showed that each construct had a clear factor structure (as 
observed in Table II). 
Table II 
Cronbach’s Alpha S-STEM 
  Cronbach’s alpha 
Construct Number of items Upper elementary Middle/high 
Math attitudes 8 0.86 0.90 
Science attitudes 9 0.84 0.89 
Engineering and technology attitudes 9 0.84 0.89 
21st century learning attitudes 11 0.86 0.91 
Source. Adapted from NCSU, 2011. 
79	  
 
	  
 Table II shows a strong measure of stable and consistent results. The constructs 
contained 9 science items; 8 math items; and 11 items for engineering, technology, and 
21st century skills (FIEI, 2012). The authors determined reliability to be greater than 0.83. 
This survey served to “help schools, organizations, and researchers determine the degree 
to which a program has influenced student-interest in STEM career pathways” (FIEI, 
2012, p. 11).  
By using differential item functioning, the survey’s validity, or the degree to 
which the instrument was truly measuring what it was intending to measure, showed that 
there was very low invariance between the ages taking the survey (FIEI, 2012). 
Measurement invariance held at all five levels with a change of less than .01, indicating 
variance using change in the comparative fix index (CFI) as the primary test (FIEI, 2012). 
Thus, the survey indicated that it was at an appropriate level for all participating students. 
The survey did find that males and females taking the 4th- and 5th-grade S-STEM viewed 
the STEM subjects differently based on covariance invariance (FIEI, 2012). This finding 
does pose an interesting difference in how males and females view STEM subjects. 
Altogether, the survey was found to be fair, valid, and reliable (FIEI, 2012).  
The assessment took a short amount of time to complete (approximately 10-15 
minutes) and was geared toward 4th- through 8th-grade female students to evaluate what 
respondents think or feel regarding STEM content and careers. The S-STEM is not only a 
good measure of the current state of mind of the students, but it can also be used to 
evaluate program progress. The survey instrument can be found in Appendix C.  
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Qualitative method—one-on-one interviews 
Qualitative methods were examined through one-on-one interviews conducted 
with science teachers. Initial questions following a protocol were determined. These 
initial questions can be found in Appendix D. Some questions added to the interview 
format were determined due to the nature of the mixed methods protocol. Three further 
questions were determined after the quantitative data were collected; these questions 
allowed for explanatory data. Questions were compiled via the interview protocol, and 
answers were collected in the interviews through informal notes and audio recording.  
After the protocol of questions was given to teachers, the interview led to a 
conversation format of open-dialogue questions about STEM from the teacher. Interview 
notes and memos provided valuable insight into the topic and were used to explain the S-
STEM survey results data. Interviews were transcribed and coded. Afterward, themes 
were expressed and analyzed.  
Data Collection Procedures 
Data collection began in January 2016 and was completed in March 2016. IRB 
approval was submitted in December 2015, and approval was obtained shortly thereafter. 
On December 10, 2015, at the scheduled Science Cluster Articulation group meeting, 
teachers were approached and asked to be a part of the study. Emails for principals of 
each school were obtained. Introduction emails were sent to the principals in January 
2016. The emails included the purpose of the research and a request for participation of 
the school (Appendix B). Responses were collected, and meetings were offered; however, 
all principals gave permission without a meeting needed. Data collection/survey dates 
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were scheduled around the classes of the teacher and at the discretion of each teacher 
during a time frame of two weeks. The use of technology and devices (computers, iPads, 
etc.) in taking the survey was not an issue with any of the selected schools.  
The survey, S-STEM, was presented through Survey Monkey, which as noted is 
an online Web-based service provider, for easy accessibility and simplicity of the data 
collection process. The data were processed safely, securely, confidentially, and 
anonymously. The individual teacher gave directions in the form of a verbal 
announcement in front of the class. The researcher provided the instructions for the 
survey distribution. The instructions were age appropriate and clearly written as to 
provide a consistent and efficient means of direction delivery. The instructions can be 
found in Appendix F. Then, data were collected and downloaded into real-time charts and 
graphs with the ability to be exported to SPSS.  
Once surveys were collected, a date was determined and scheduled by the teacher 
and researcher for the one-on-one interview. Time and scheduling was challenging; 
nevertheless, offering flexibility and time during the school day eliminated scheduling 
issues. The interview took between 25 and 40 minutes in length. Sharing the desire and 
outcome of a study of this nature gave the teachers a better picture of the need for their 
involvement. All teachers in the study were eager and excited to participate.  
Table III gives an overview into the specific timeline of the data collection 
process from the beginning in December 2015 until the end of collection in March 2016. 
The timeline was shared with the teachers and principals as an overview of the 
progression and organization of the data collection process.  
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Table III 
Timeline for Data Collection  
Dates Actions 
December 2015 Gain IRB permission, reach out to teachers, and confirm participation 
acceptance 
January 2016 Reach out to principals and send an introduction email, set introduction 
meeting in January (if needed), meet with school principals (if needed), 
confirm participation in study, give permission slips to each school 
electronically and collect permission slips, notify teachers of instructions for 
survey collection 
February 2016 Teachers gather permission slips and conduct survey in their classes over the 
two-week time period, researcher begins to organize survey data and record 
themes for additional qualitative questions 
March 2016 Determine final interview questions, schedule one-on-one interviews with 
teachers, finish one-on-one interviews with teachers, and begin to merge data 
from students and teachers 	  
Data Analysis 
 After the data collection process in March, it was necessary to begin merging the 
survey and one-on-on interview data. This section will provide an explanation of the type 
of data analysis used known as sequential design (Driscoll, Appiah-Yeboah, Salib, & 
Rupert, 2007). The approach included analyzing one phase of data and then looking at 
another method of collection (Creswell & Clark, 2011). Figure V provides a model for 
sequential design. 
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Figure V. Sequential design. Adapted from Creswell & Clark (2011).  
Quantitative analysis 
Demographic information was contained in the survey instrument. It was 
analyzed by using descriptive statistics and frequency tables for age, grade level, and 
gender. Ethnicity was not analyzed. For the scaled information, frequency tables were 
configured. Tables and figures were analyzed for respondents’ characteristics and 
expressions of STEM.  
There was one main survey instrument, S-STEM, which as mentioned included a 
version for upper elementary (4th and 5th grade) and middle- and high-school (6th through 
12th grade) students. The questions were separated into different categories, including 
demographics (three questions), and four main constructs on a 5-point scale Likert, 
looking at STEM subjects, 21st century skills, postsecondary pathways, and STEM 
careers. There were no right or wrong answers. The questions focused on compiling 
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information that provided insight into attitudes about girls and STEM from females. 
Individual item analyses such as the mean and the standard deviations were used to 
identify general attitudes and understanding.  
The respondents’ characteristics were analyzed for STEM expressions and 
descriptions. Comparisons of the characteristics and attitudes about STEM used 
correlations. Correlations were used to test the strength and direction of the relationship 
between STEM attitude preferences and subject areas. Other data were collected through 
the means, ranges, frequency counts, percentages, medians, and modes. Since the survey 
was valid at a construct level, most comparisons were made using multiple item themes. 
After these statistics are analyzed in the next section, a data analysis overview will be 
discussed with themes and will be presented through charts and graphs.  
Qualitative analysis 
Interview questions provided a standard base comparison for all teachers 
answering the questions. The open-dialogue protocol at the end of the interview provided 
an informal format for conversation, allowing the teacher to add any information that was 
not collected in the formal questioning. Once interviews were transcribed, all 
transcriptions were read over carefully, with the researcher looking for general themes. 
Next, the transcriptions were inputted into the NVivo program. As noted, the NVivo 
program is an organization software tool designed to help organize transcripts and to find 
interpretations and insights across text. NVivo, therefore, helped in this study to find 
trends, themes, and patterns by organizing text into attribute areas and by coding to a 
node or case of entities in the interview.  
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Thus, the interviews were coded and analyzed by the researcher. The research 
questions were reviewed and analyzed. The convergence of data came from the 
explanations provided in the teacher interviews as a way to explain the quantitative data. 
By then using Bronfenbrenner’s (1994) biological model as the theoretical framework, 
the factors and perceptions of young girls were explored.  
Mixed Methods Purpose 
The mixed methods sequential explanatory method was the basis for the 
methodology employed in the present study. The purpose of applying the explanatory 
method was to use qualitative data to explain the quantitative results (Creswell & Clark, 
2011). This straightforward method was chosen as a means to show trends and 
relationships, as well as to explain the reasons for certain trends in the data. Simply put, 
this method looks at the big picture. Therefore, each section of the quantitative data 
survey led the researcher to ask further questions about data that could be sequentially 
answered through the interviews with the science and math teachers of the girls in the 
study. These questions, which are provided in Table IV, were established and added to 
the interview questions.  
Based on the initial quantitative data from the 4th-8th-grade girls in Catholic 
schools, questions were added to the overall interview format protocol. Although it was 
generally known at the beginning of the study that girls in Catholic schools are confident 
and do have an interest in the STEM areas, several questions remained unanswered: 
Where does the confidence come from? What types of programs and teaching methods 
lead to these feelings? How does the Catholic environment impact the girls’ view on 
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STEM? Thus, the importance of the initial quantitative data was that they gave a 
perspective and a voice from the girls’ point of view. The girls were asked to comment 
on their strengths, interests, and confidence in each section of STEM. 
Table IV 
Additional Interview Questions 
What types of teaching methods in your classroom or 
programs in your school engage girls the most in STEM? 
Research question connection/quantitative 
explanation question 
How do you think the girls rated themselves in math? 
Science? Technology? Confidence? 21st century skills to 
be successful in today’s world? 
Quantitative explanation question 
How would you rate the girls in confidence in math and 
science? In your classes? How would you rate the girls in 
21st century skills? 
Quantitative explanation question 
Where do you think the confidence level comes from? 
Family? Financial? Location? Environment? What 
hinders girls’ involvement in STEM? 
Quantitative explanation question 
How does the Catholic environment impact girls’ view 
on their abilities in STEM? 
Quantitative explanation question 
As a female STEM educator, do you feel that is an 
influence in the girls’ lives? 
Quantitative explanation question 
 
 The theoretical framework that guided the study, which was introduced by 
Bronfenbrenner (1917-2005), focuses on the individual’s developmental life course as 
shaped by conditions, events, and influences. Therefore, the data connected the girls’ 
perceptions, feelings, and confidence, showing that the girls are invested, interested, and 
highly engaged, especially in their 21st century learning skills. Therefore, the finding 
shows that there is value in the place where they are learning, developing, and growing—
the Catholic school environment.  
The limitations of the mixed methods study included the location of the study’s 
data collection. There was an uneven distribution of sample size between the collection of 
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4th-5th graders and 6th-8th graders. There were twice as many 6th-8th graders that 
participated in the survey. The schools were chosen based on the participation of the 
teacher in the Diocese of San Jose’s Science Cluster Articulation group. There were more 
middle-school students based on the specialties of the teachers that attended the cluster-
meeting group. Another limitation of this study involved girls that participated at each 
school versus girls that did not participate. It would be interesting to note why girls or 
their parents did not turn in the permission forms. Some of these girls may have been 
more invested, interested, and eager in being a part of the survey study, but they did not 
possibly because their parents would not let them or because they simply forgot to fill out 
the form on time. Another limitation of this study was the lack of comparison with 
another variable group such as male gender. A further study comparing findings between 
girls and boys could give a different perspective to the interest and confidence level in 
STEM at each school.  
Other weaknesses of the quantitative data were the method in which it was 
collected as well as the time needed to collect it. Each teacher collected her class’s data 
because scheduling between the researcher and each teacher proved to be difficult. 
Timing impacted the way data were collected because a two-week time frame was given 
to all schools. As mentioned, one particular teacher/school could not complete the survey 
during this time frame and, therefore, was not included in the sample size results. Having 
each teacher lead the administration of the survey could have led to errors in explanations 
of the survey, and limiting the data collection time of the survey could have resulted in 
the loss of further girls to the study. 
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Another limitation was the suggested intent of the measurement of the S-STEM 
survey for noticing changes in student’s confidence and efficacy in STEM for possible 
improvements in a particular program. The survey was only given to female participants 
in the Diocese of San Jose. Further research would be important for comparing boys’ 
scores and data. It would also be important for using this instrument after a specific 
STEM program improvement as a means of making decisions about possible 
improvements in the overall program.  
Validity and reliability for the survey were established through the FIEI and the 
Golden Leaf Institute. As noted, by using differential item functioning, the FIEI did the 
investigation and established the proper validity and reliability. The S-STEM survey’s 
validity, or the degree to which the instrument was truly measuring what it was intending 
to measure, showed that there was very low invariance between the ages taking the 
survey (FIEI, 2012). Measurement invariance held at all five levels with a change of less 
than .01 when analyzing variance using change in CFI as the primary test (FIEI, 2012). 
Thus, the survey was at an appropriate level for all participating students. For this study, 
the S-STEM survey was only modified to include the school and grade level of each 
participant. Permission was granted by FIEI to use and/or modify the instrument for 
educational purposes. The survey was inputted into the Survey Monkey format for use as 
a digital means of data collection. 
Thus, for future research, it would be important to gather further sample sizes of 
4th-5th graders as well as of 6th-8th graders. Having a larger sample size would result in 
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having a greater accuracy in data and in more diversity of answers that span across other 
elementary schools in the diocese. 
Research Question Analysis 
 Table V provides an overview of the research questions as outlined in Chapter I. 
It also serves to show how each question was analyzed and answered through the 
different parts of the mixed methods design. To demonstrate the relationship between 
Bronfenbrenner’s (1994) biological model and the present study, the theoretical 
framework was connected to each question. The timeline and the participant columns 
show the mixed methods approach for the data collection.  
After assessing the research questions using the mixed methods analysis 
approach, the results were presented and communicated. The theoretical framework was 
analyzed and combined with the data collected. 	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Table V 
Research Question Analysis 1–4 
Research question analysis 
Research questions Mixed methods 
approach 
Theoretical 
framework 
Timeline Participants 
1. Within Catholic 
schools, what are girls’ 
interest, attitudes, and 
confidence toward 
STEM fields and 
subjects? 
Quantitative means-
the S-STEM survey 
questions 
Individual (girl) 
Microsystem 
(Catholic school) 
Mesosystem 
(factors) 
Conducted in 
schools: 
January-
February 
2016 
4th-8th-grade 
girls in 
Catholic 
schools in the 
Diocese of San 
Jose 
2. Within Catholic 
schools, what are 
science teachers’ 
perceptions of factors 
that keep girls involved 
in STEM activities?  
 
Qualitative means-
the science teacher 
interviews 
Microsystem 
(teachers) 
Mesosystem 
(factors) 
Chronosystem (over 
time) Macrosystem 
(Silicon Valley 
culture) 
Conducted 
with 
individual 
teachers: 
February-
March 2016 
Science 
teachers in 
Catholic 
schools in the 
Diocese of San 
Jose 
3. Within Catholic 
schools, what types of 
STEM opportunities 
are there for girls to 
participate in? Which 
type of activity is the 
most meaningful 
activity? 
 
Qualitative means-
the science teacher 
interviews 
Microsystem 
(teachers) 
Mesosystem 
(factors) 
Chronosystem  
(over time) 
Conducted 
with 
individual 
teachers: 
February-
March 2016 
Science 
teachers in 
Catholic 
schools in the 
Diocese of San 
Jose 
4. Within Catholic 
schools, what types of 
programs and/or 
teaching methods 
create a foundation of 
success that promotes 
continued female 
involvement in STEM?  
 
Mixed methods 
approach-the 
explanatory 
sequential design-
using the qualitative 
interview results to 
explain or combine 
the quantitative data 
 
All systems 
interacting together, 
most specifically 
with the 
Microsystem 
(Catholic school)  
Merging data 
and analyzing 
themes: 
March-April 
2016 
Researcher 
analysis and 
data collection  
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Ethical Considerations  
The information presented in the survey was focused on Catholic elementary- and 
middle-school classrooms in the Diocese of San Jose. It specifically looked at schools 
that have a science teacher invested in attending science professional development 
opportunities. The survey provided a measure of STEM characteristics and attitudes 
within a school, whereas the teacher qualitative interviews acknowledged a deeper 
perspective for strategies of comparison and explanation within schools. The results of 
the survey were deciphered and analyzed. The study, therefore, examined how and when 
elementary- and middle-school girls engage in science, math, technology, and 
engineering. Every participant provided informed consent by starting the survey, and a 
signed permission slip was issued, collected, and signed by a parent guardian. The written 
permission slips were collected by the researcher and kept on file. The individual school 
provided informed consent of the survey through the principal’s acknowledgment. The 
teachers involved in the interview provided consent for his or her participation in the 
qualitative questioning and signed a permission form.  
Ethical considerations were eliminated by obtaining IRB permission to ensure that 
no child or adult was in danger and that no questions were unethically given. As part of 
the process, an application was submitted to the IRB board at the University of San 
Francisco (n.d.). The application included a detailed plan for the protection of human 
subjects. Approval was obtained before the data collection began. The study took place 
within 12 months of approval of the application.  
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Once IRB had been approved, the study began. The survey was completed 
anonymously and confidentially. The participant benefitted from increased awareness of 
STEM, and her perceptions and feelings were compiled to provide principals and 
administrators with the findings and recommendations of the study. Steps were put in 
place to ensure that all children had a clear understanding of the implications of taking 
this survey and were free from any potential harm. 
Summary 
Data were collected through a mixed methods approach—first by surveying 4th- 
through 8th-grade female students about their attitudes and perceptions about STEM, and 
then by interviewing their teachers in various STEM program environments. This 
approach was taken to provide a well-rounded perspective on the topic. The quantitative 
(survey) portion of the study’s purpose was to evaluate perceptions, attitudes, and interest 
in STEM engagement by girls in Silicon Valley Catholic schools. The qualitative 
(interview with teachers) portion of the study’s purpose was to gain an awareness of 
STEM curriculum integration, attitudes toward STEM activities, and STEM 
programming and culture in Catholic schools. 
Researcher Background 
The researcher is a doctorate student at the University of San Francisco and an 
upper grade science (4th-8th) teacher in a Catholic school within the Diocese of San Jose. 
She previously taught in the Archdiocese of New Orleans through the University of Notre 
Dame Alliance for Catholic Education (n.d.) program. As part of her time at that 
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program, she earned her Master’s degree in science education. Prior to that, she earned a 
Bachelor of Science degree from the University of California, San Diego.  
As an upper grade science teacher in Silicon Valley, she began the school’s 
robotics program in 2010. She continues to foster, mentor, and coach many teams within 
the program, which comprises students in 3rd through 8th grades. In 2015, around the time 
this study was initiated, her middle-school robotics team won the Northern California 
Excellence Award and advanced to the World Championship for the VEX Robotics 
program. Over the course of her teaching career, the researcher has also hosted STEM 
days and an annual school science fair and has attended a wide array of STEM 
professional development opportunities, including, most recent to the time of the study, 
the 2015 California STEM Symposium. She has been a leader in the school’s new 
initiative on data and has helped to mentor colleagues on effectively using and analyzing 
data in the classroom setting. Overall, she believes in the hands-on integration of STEM 
and the meaningful development of excitement and curiosity of her students.  
In addition to these efforts, in 2013, as a professional educator searching for 
involvement with other professionals in her field, she began a Science Cluster 
Articulation group, which has served as one of her most meaningful and impactful 
professional development opportunities. During the summer months, she runs a camp 
focusing on hands-on STEM design activities.  
As a young female scientist, girls and STEM has always been a fascinating 
subject to the researcher. Neither of her parents were involved in STEM careers, but they 
supported and promoted her interests by attending science-related activities and helping 
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her financially through college where she obtained a STEM-related degree. She has 
devoted her teaching career to finding meaningful hands-on STEM opportunities for 
students in her classes. Now, as both a researcher and a teacher, she loves to incorporate 
the use of technology in the classroom setting and strives to be a female role model who 
encourages young girls to find their spark of curiosity.   
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CHAPTER IV: THE FINDINGS  
 Explanatory Sequential Design Structure 
This chapter will present the findings of the collected data through an explanatory 
sequential design structure format. As stated, the purpose of this study was to examine 
4th- through 8th-grade girls’ interest, confidence, and perceptions in STEM education in 
Catholic schools. Data were collected through a mixed methods approach—first by 
surveying 4th- through 8th-grade female students about their attitudes and perceptions 
regarding STEM, and then by interviewing the teachers that teach those students. This 
approach was taken to provide a well-rounded perspective on the topic. The survey, S-
STEM Students Attitudes Toward STEM Survey, was intended to measure the girls’ 
confidence and perceptions of STEM subjects, 21st century learning skills, and interest in 
STEM careers. The FIEI, in conjunction with the Golden Leaf Foundation, granted 
permission to use the survey instruments. Two S-STEM surveys were used during this 
study: the 6th-12th-grade survey (for the 6th through 8th graders in the study) and the 4th-
5th-grade survey (for the 4th and 5th graders in the study). This chapter will highlight a list 
of themes drawn from the students’ survey results and teachers’ interview answers. It will 
also accomplish four main purposes: (1) interpret and explain the results, (2) answer the 
research questions, (3) justify the mixed methods approach, and (4) evaluate the study’s 
merits.  
The study’s research questions guided the data collection and analysis. 
Specifically, question 1 was addressed only by the quantitative results, whereas the others 
were predominantly addressed through the qualitative results. 
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Research Questions 
As stated, the following research questions guided the study:  
1)  Within Catholic schools, what are girls’ interest, attitudes, and confidence toward 
STEM fields and subjects? 
2) Within Catholic schools, what are science teachers’ perceptions of factors that 
keep girls involved in STEM activities?  
3) Within Catholic schools, what types of STEM opportunities are there for girls to 
participate in? Which type of activity is the most meaningful activity? 
4) Within Catholic schools, what types of programs and/or teaching methods create a 
foundation of success that promotes continued female involvement in STEM?  
These research questions had a direct impact on the study, and the findings used 
the sequential explanatory design mixed methods procedure to answer them. Through the 
explanatory sequential design structure format, the following four sections will be 
discussed in turn. In using the format of the research questions as a guide, each section in 
this chapter will break down the analysis for each question. This breakdown will include 
the following descriptions: participants in the quantitative survey portion; quantitative 
statistical summary findings; an explanation of various quantitative elements, including 
significant results and outliers; the qualitative summary findings analyzed by reviewing 
patterns and themes found in the ten interviews coded through the software program 
NVivo; and ideas identified through the qualitative data collection used to help explain 
the quantitative results. The chapter will conclude with an overall concluding summary of 
the mixed methods data as a whole.  
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Research Question One 
1) Within Catholic schools, what are girls’ interest, attitudes, and confidence toward 
STEM fields and subjects? 
Quantitative method findings 
To answer the first research question, the analysis comes from the first stage of 
the mixed methods study: the quantitative results. The quantitative methods of this study 
comprised the first phase design of the sequential explanatory format. As mentioned, the 
FIEI and NCSU, College of Education, granted permission to use a STEM survey 
intended to measure students’ confidence and efficacy in STEM subject areas, 21st 
century skills, and interest in STEM. Therefore, this section will begin by looking at the 
demographics of the survey. After the demographics tables, this section will outline the 
results and interpretations of the 4th-5th-grade survey data and then the 6th-8th-grade girls’ 
survey data for each of the survey’s four sections, (1) Math, (2) Science, (3) Engineering 
and Technology, and (4) 21st Century Learning Skills, to answer the question about girls’ 
interest, attitudes, and confidence. The last part of the quantitative methods findings will 
summarize the overall results, explaining the questions that were added to the interview 
protocol per the design format, reviewing the meaning of the data and how the research 
questions were answered, identifying the study’s limitations, and providing suggestions 
for future research.    
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Demographics of the Study 
This section will describe the demographics of the study, which comprised 4th-8th-
grade girls in Catholic schools located in the Diocese of San Jose. Table VI shows the 
amount of participants for each type of survey and the percentages of participation per 
grade level. The highest percentage per grade level was 5th grade with 70.53 percent 
participation in the 4th-5th-grade study. Seventh grade, with 38.43 percent participation, 
was the highest in the 6th-8th-grade study. Table VII shows the participation rate for each 
school. St. Elizabeth School was the school with the highest participation return rate at 97 
percent. The sample size was larger in the 6th-8th-grade section with 230 total female 
students. The average participation rate for all nine schools was 63 percent. 
Table VI 
Quantitative Survey Demographics  
Survey type 
Grade level of 
survey Number of participants 
Participant 
percentage of 
students per 
grade level 
Number of 
schools 
participating 
S-STEM 4th-5th 4th-5th grade 97 female students 4th- 29.47% 
5th- 70.53% 
4 schools 
S-STEM 6th-8th 6th-8th grade 230 female students 6th- 31.00% 
7th- 38.43% 
8th- 30.57% 
8 schools 
Table VII 
Survey Participation Rate  
Teacher School 
Survey participation rate 
(# of girls who took survey/# of 
potential girls = participation rate per 
school) 
Number of 
students per grade 
level 
Grades that 
participated in 
school 
Alberta St. Dominic  55 / 68 = 81% 19 4th-5th 4th-8th grade 
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36 6th-8th 
Ellie and 
Julie 
St. Phillip 41 / 78 = 53% 14 4th-5th 4th-8th grade 
27 6th-8th 
Lynda St. Pius  29 / 47 = 62% 29 6th-8th 6th-8th grade 
Sharon St. Jesuit  48 / 82 = 59% 48 6th-8th 6th-8th grade 
Alexa St. Bernadette  55 / 82 = 67% 28 4th-5th 4th-6th grade 
27 6th 
Arielle St. Elizabeth  31 / 32 = 97% 31 6th-8th 
 
6th-8th grade 
Joelle St. Gabriel  36 / 57 = 63% 36 4th-5th 
 
4th-5th grade 
Eleanor St. Peter 12 / 36 = 33% 12 6th-8th 
 
6th-8th grade 
Abby St. Notre Dame 20 / 38 = 53% 20 6th-8th 6th-8th grade 
Total survey participation 
rate 
327 / 520 = 63%     97 4th-5th 
   230 6th-8th 
   4th-8th grade 
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Quantitative Descriptive Statistical Findings 
Two different formats of the S-STEM survey were used: one for 4th-5th graders 
and another for 6th-8th graders. There is a copy of each survey in Appendix G. This 
section will explain the findings from the 4th-5th-grade survey and the 6th-8th-grade survey 
from four different sections: (1) Math, (2) Science, (3) Engineering and Technology, and 
(4) 21st Century Learning Skills. Then, there will be a discussion of the overall trends in 
the data that led to the formulation of the questions asked in the qualitative interviews per 
the explanatory sequential design method framework.  
The survey instrument was broken into four subsections. Descriptive statistics 
will be presented and discussed. For every section presented in the findings, the results 
for each question were measured on a 5-point Likert scale: strongly disagree (1.0), 
disagree (2.0), neither agree nor disagree (3.0), agree (4.0), and strongly agree (5.0). Each 
category was assigned to a raw score number (in parentheses). Each number was 
calculated as a measure of central tendency and is displayed with the sample size number, 
range, mean, standard deviation, and variance. The mean is important because it gives an 
average of all scores. The standard deviation is important because it shows the dispersion 
or spread of the scores. Therefore, the lower the standard deviation, the closer the scores 
are to the mean, thereby indicating the reliability of the mean. Each section that follows 
will discuss the descriptive statistics for 4th-5th grades and 6th-8th grades. Each section as 
related to answering the first research question will be analyzed according to the 
subsections of the survey related to the overall interest, attitudes, and confidence in the 
STEM subjects individually and as a whole.  
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S-STEM survey: Math section  
This section will discuss the results of the 4th-5th- and the 6th-8th-grade descriptive 
statistics for the math-related statements in the survey as related to overall interest, 
attitudes, and confidence. Table VIII shows the mean, median, and mode comparison for 
the math section for the 4th-5th-grade girls. Table IX shows the mean, median, and mode 
comparison for the math section for the 6th-8th-grade girls.  
Table VIII 
Math Statistics for 4th-5th Grade 
Statistics 
 1. Math 
has 
been 
my 
worst 
subject. 
2. 
When 
I’m 
older, I 
might 
choose 
a job 
that 
uses 
math. 
3. 
Math 
is 
hard 
for 
me. 
4. I am 
the type 
of 
student 
who 
does 
well in 
math. 
5. I can 
understand 
most 
subjects 
easily, but 
math is 
difficult for 
me. 
6. In the 
future, I 
could do 
harder 
math 
problems. 
8. I 
am 
good 
at 
math. 
7. I 
can 
get 
good 
grades 
in 
math. 
N         
 Valid 97 97 97 97 97 97 97 97 
 Missing 0 0 0 0 0 0 0 0 
Mean 2.27 3.10 2.44 3.62 2.49 3.96 3.86 4.21 
Median 2.00 3.00 2.00 4.00 2.00 4.00 4.00 4.00 
Mode 1.00 3.00 2.00 4.00 2.00 4.00 4.00 4.00 
Percentiles         
 25 1.00 2.00 1.50 3.00 1.00 3.00 3.00 4.00 
 50 2.00 3.00 2.00 4.00 2.00 4.00 4.00 4.00 
 75 3.00 4.00 3.00 4.00 4.00 5.00 5.00 5.00 
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Table IX  
Math Statistics for 6th-8th Grade 
Statistics 
 1. Math 
has 
been 
my 
worst 
subject. 
2. I would 
consider 
choosing 
a career 
that uses 
math. 
3. 
Math 
is 
hard 
for 
me. 
4. I am 
the type 
of 
student 
to do 
well in 
math. 
5. I can 
handle 
most 
subjects 
well, but 
I cannot 
do a 
good job 
with 
math. 
6. I am 
sure I 
could do 
advanced 
work in 
math. 
7. I 
can get 
good 
grades 
in 
math. 
8. I 
am 
good 
at 
math. 
N         
 Valid 230 230 230 230 230 230 230 230 
 Missing 0 0 0 0 0 0 0 0 
Mean 2.29 3.15 2.64 3.65 2.21 3.36 4.18 3.83 
Median 2.00 3.00 3.00 4.00 2.00 3.00 4.00 4.00 
Mode 2.00 3.00 2.00 4.00 2.00 4.00 4.00 4.00 
Percentiles         
 25 1.00 2.00 2.00 3.00 1.00 3.00 4.00 3.00 
 50 2.00 3.00 3.00 4.00 2.00 3.00 4.00 4.00 
 75 3.00 4.00 3.00 4.00 3.00 4.00 5.00 4.00 
 
The important areas to note are the median scores, which are the scores most 
commonly chosen by the girls. The 50th percentile number also matches the median 
score. It is important to note the similarity in the 4.0 median score (marked agree) for 
both survey age groups. For 4th-5th grade, questions 4, 6, 7, and 8, and likewise in 6th-8th 
grade, questions 4, 7, and 8, show strong confidence across the 4th-8th-grade time span. 
The mode also shows the highest frequency of agree being chosen for those questions. 
Related to the literature review research, a study in 2008 examined math and science 
students in 21 Catholic schools. The study showed that there were “certain advantages 
within a Catholic school environment relative to positive perceptions, emotions, and 
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behaviors associated with math and science learning” (Ghee & Khoury, 2008, p. 350). 
The questions about doing well in math, getting good grades in math, and expressing 
confidence in math are shown through a strong comparison among the mean, median, and 
mode, as well as show a strong perception, interest, and confidence with math 
curriculum. It is important to determine whether teachers are seeing the same type of 
confidence within the classroom setting.  
Table X shows the descriptive statistics for 4th-5th-grade girls in the area of math. 
The statement in question 7 shows the mean answer at 4.20, with a standard deviation of 
0.85, indicating that the spread of the answers is not very large. All questions asking 
about math content as being the students’ worst subject, or as being hard for them or 
difficult to understand, were answered with a mean of 2 (disagree) but with a larger 
standard deviation between 1.23 and 1.34. This shows that there is a greater range of 
answers being provided.  
Table XI shows the descriptive statistics for 6th-8th-grade girls in the area of math. 
The questions that are rated with a lower average mean (disagree or strongly disagree) are 
“I can handle most subjects well, but I cannot do a good job in math;” “Math has been 
my worst subject;” and “Math is hard for me.” The low scores show that most girls 
disagree or strongly disagree with these statements, inferring that girls feel confident in 
math and that they believe they can handle the subject well. This is particularly 
noteworthy in comparison with a study by the American Psychological Association that 
found that, “contrary to common wisdom that girls start to ‘dumb down’ in middle 
school, their advantage in math and science actually starts to really show up at that age” 
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(Fox, 2014, para. 3). These data demonstrate that girls in middle school feel self-
confident and capable of succeeding in the area of math. Likewise, the 4th-5th-grade girls 
mirror the results of the 6th-8th graders, although there is a smaller spread in scores in the 
6th-8th graders as shown by the lower standard deviations.  
Table X  
Math Descriptive Statistics for 4th-5th Grade 
Descriptive statistics 
 N Range Mean Standard deviation Variance 
1. Math has been my worst subject. 97 5.00 2.27 1.24 1.53 
3. Math is hard for me. 97 4.00 2.44 1.16 1.35 
5. I can understand most subjects easily, but math is  
    difficult for me. 
97 5.00 2.49 1.35 1.82 
2. When I’m older, I might choose a job that uses  
    math. 
97 5.00 3.10 1.11 1.24 
4. I am the type of student who does well in math. 97 4.00 3.62 1.06 1.11 
8. I am good at math. 97 4.00 3.86 1.08 1.17 
6. In the future, I could do harder math problems. 97 5.00 3.96 1.08 1.17 
7. I can get good grades in math. 97 4.00 4.21 0.85 0.73 
Valid N (listwise) 97     
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Table XI  
Math Descriptive Statistics for 6th-8th Grade 
Descriptive statistics 
 N Range Mean Standard deviation Variance 
5. I can handle most subjects well, but I cannot do  
    a good job with math. 
230 4.00 2.21 0.98 0.96 
1. Math has been my worst subject. 230 4.00 2.29 1.11 1.23 
3. Math is hard for me. 230 5.00 2.64 1.01 1.03 
2. I would consider choosing a career that uses  
    math. 
230 5.00 3.15 1.17 1.38 
6. I am sure I could do advanced work in math. 230 5.00 3.36 1.11 1.24 
4. I am the type of student to do well in math. 230 4.00 3.65 0.96 0.92 
8. I am good at math. 230 4.00 3.83 0.86 0.74 
7. I can get good grades in math. 230 5.00 4.18 0.98 0.97 
Valid N (listwise) 230     
 
The standard deviation is important to note in Table XI because it shows the 
dispersion or spread of the scores. The lower the standard deviation, the closer the scores 
are to the mean. Therefore, in question 5, “I can handle most subjects well, but I cannot 
do a good job in math,” the standard deviation is less than 1, showing that there is little 
volatility within the sample, which indicates that the mean is more reliable. The standard 
deviation is lowest in question 8, “I am good at math,” showing that, when combined 
with a mean score of 3.8, girls generally have strong confidence in their math 
capabilities. Statement 7, “I can get good grades in math,” has a mean of 4.18 and a 
standard deviation of 0.98, further highlighting this theme. Accordingly, the data 
contradict popular stereotypes that females excel in language arts and males excel in 
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math and science (Morrell & Parker, 2013). This finding led the researcher to question 
relevant factors that contributed to such confidence.  
S-STEM survey: Science section  
This section will discuss the results of the 4th-5th- and the 6th-8th-grade descriptive 
statistics for the science-related statements in the survey. Table XII shows the descriptive 
statistics for 4th-5th-grade girls in the area of science. Question 14, “I know I can do well 
in science,” is distinct as its mean score is 4.23 (agree or strongly agree) and its standard 
deviation is 0.80, thus, showing that girls uniformly believe in their capabilities.  
Table XII 	  
Science Descriptive Statistics for 4th-5th Grade  
Descriptive statistics 
 N Range Mean Standard 
deviation 
Variance 
16. I can understand most subjects easily, but science  
is hard for me to understand. 
97 4.00 2.21 1.06 1.12 
10. I might choose a career in science. 97 4.00 3.18 1.15 1.33 
15. Science will be important to me in my future  
career. 
97 5.00 3.25 1.18 1.40 
13. When I am older, I will need to understand  
science for my job. 
97 4.00 3.31 1.13 1.28 
11. After I finish high school, I will use science often. 97 5.00 3.34 1.12 1.25 
12. When I am older, knowing science will help me 
earn money. 
97 5.00 3.42 0.96 0.91 
17. In the future, I could do harder science work. 97 5.00 3.67 1.11 1.22 
9. I feel good about myself when I do science. 97 4.00 3.85 0.83 0.70 
14. I know I can do well in science. 97 4.00 4.24 0.80 0.64 
Valid N (listwise) 97     
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Table XIII shows the descriptive statistics for 6th-8th-grade girls in the area of 
science. Question 16, “I can handle most subjects well, but I cannot do a good job with 
science,” has the lowest mean of 2.16 (disagree) with a low standard deviation of 0.98, 
indicating that girls feel confident in science. 
Table XIII  
Science Descriptive Statistics for 6th-8th Grade  
Descriptive statistics 
 N Range Mean Standard 
deviation 
Variance 
16. I can handle most subjects well, but I cannot do a 
good job with science. 
230 4.00 2.16 0.99 0.97 
10. I would consider a career in science. 230 4.00 3.26 1.26 1.59 
17. I am sure I could do advanced work in science. 230 5.00 3.31 1.12 1.25 
15. Science will be important to me in my life’s 
work. 
230 5.00 3.36 1.06 1.12 
9. I am sure of myself when I do science. 230 5.00 3.45 0.95 0.90 
13. I will need science for my future work. 230 5.00 3.46 1.09 1.19 
11. I expect to use science when I get out of school. 230 4.00 3.51 1.11 1.23 
12. Knowing science will help me earn a living. 230 5.00 3.56 1.05 1.10 
14. I know I can do well in science. 230 5.00 4.03 0.86 0.75 
Valid N (listwise) 230     
Figure VI represents 4th-5th-grade data, and the results show strong agreement 
with question 14, “I know I can do well in science.” The mean is a 4.2, and the median 
and mode are both 4.0, which demonstrates how strong the connection is to feelings of 
confidence regarding ability in science. It also shows the lack of disagreements with the 
statement. Both agree and strongly agree are equal in response, indicating that female 
students are self-assured in science up to this point in their classes and experience.  
Figure VII shows similar results for 6th-8th grades. 
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Figure VI. Science graph question 14 for 4th-5th grades. 
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Figure VII. Science graph question 14 for 6th-8th grades. 
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In Figure VII, representing 6th-8th-grade data, the results show strong preference 
agreement with question 14, “I know I can do well in science.” The mean is a 4.0, and the 
median and mode are both 4.0. The graphs in Figure VII show the strong preference 
toward agreement with the statement. There is also a smaller percentage of preference for 
strongly disagree and disagree, which indicates the confidence and assurance of girls in 
6th-8th grade regarding their noted strength in science abilities in the classroom.  
Figures VI and VII show the confidence that respondents had to question 14 in 
both surveys: “I know I can do well in science.” This area is important to note in both 
surveys because they are similar in their findings. Nevertheless, in 4th-5th-grade girls, the 
strongly agree and agree percentage is equal, and in the 6th-8th-grade answers, the agree 
percentage was much higher than the strongly agree. This observation is interesting; the 
level of confidence shown in science increases as girls continue in their rigor of science 
classes. The lowest standard deviations of 0.80 and 0.86, respectively, also match the 
highest means of this section of 4.23 and 4.03 (agree) for question 14, “I know I can do 
well in science.”  
Thus, 4th- through 8th-grade girls feel that they can succeed in the area of science; 
yet, question 9 for 6th-8th graders, which states, “I am sure of myself when I do science,” 
was rated at a mean of 3.44, and question 15, “Science will be important to me in my 
life’s work,” was scored at 3.36. Both of these questions were answered more closely to 
the middle than were the aforementioned questions. Thus, it is important to link the 
findings with the narratives being told in the classroom setting and with the activities that 
surround the girls.  
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S-STEM survey: Engineering and technology section 
This section will discuss the results of the 4th-5th- and the 6th-8th-grade descriptive 
statistics for the engineering- and technology-related statements in the survey in reference 
to their interest, attitude, and confidence for the subject area. Table XIV shows the 
descriptive statistics for 4th-5th-grade girls in the areas of engineering and technology. The 
mean scores are generally between agree and strongly agree. The standard deviations are 
lower in questions 26, 19, and 18. Question 24, “I want to be creative in my future jobs,” 
is noteworthy because of the very high mean score, which indicates the strength and 
confidence of the girls in 4th-5th grade regarding engineering and technology.  
Table XIV 
Engineering and Technology Descriptive Statistics for 4th-5th Grade 
Descriptive statistics 
 N Range Mean Standard 
deviation 
Variance 
22. Designing products or structures will be important 
for my future work. 
97 5.00 3.33 1.10 1.20 
20. I am good at building or fixing things. 97 5.00 3.62 1.05 1.09 
21. I am interested in what makes machines work. 97 5.00 3.63 1.13 1.28 
26. I believe I can be successful in engineering. 97 5.00 3.81 0.95 0.90 
23. I am curious about how electronics work. 97 5.00 3.84 1.20 1.45 
25. Knowing how to use math and science together will 
allow me to invent useful things. 
97 5.00 3.97 1.00 1.01 
19. If I learn engineering, then I can improve things that  
   people use every day. 
97 3.00 4.08 0.81 0.66 
18. I like to imagine making new products. 97 4.00 4.24 0.90 0.81 
24. I want to be creative in my future jobs. 97 5.00 4.46 1.01 1.02 
Valid N (listwise) 97     
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  Table XV shows the descriptive statistics for 6th-8th-grade girls in the areas of 
engineering and technology. Questions 25, 19, and 24 have the highest mean scores. 
Question 25, “Knowing how to use math and science together will allow me to invent 
useful things,” had a mean of 3.95 and a standard deviation below 1, indicating that many 
girls understand that math and science are connected and that STEM integration is 
beneficial. Questions 19 and 24, with means of 4.01 and 4.04, respectively, show that 
girls like to help and improve things, as well as to use creative means to make new 
things. This finding mirrors the results for the 4th and 5th graders, especially in regard to 
question 24. It is particularly notable as it relates to research being done elsewhere.  
Table XV 
Engineering and Technology Descriptive Statistics for 6th-8th Grade 
Descriptive statistics 
 N Range Mean Standard 
deviation 
Variance 
21. I am interested in what makes machines work.  230 5.00 3.23 1.21 1.46 
22. Designing products or structures will be important 
for my future work.  
230 5.00 3.25 1.05 1.10 
26. I believe I can be successful in a career in  
engineering. 
230 5.00 3.40 1.01 1.03 
20. I am good at building or fixing things. 230 5.00 3.42 1.02 1.04 
23. I am curious about how electronics work. 230 5.00 3.47 1.14 1.30 
18. I like to imagine creating new products.  230 4.00 3.95 0.87 0.75 
25. Knowing how to use math and science together 
will allow me to invent useful things. 
230 5.00 3.96 0.92 0.85 
19. If I learn engineering, then I can improve things 
that people use every day. 
230 4.00 4.02 0.79 0.63 
24. I would like to use creativity and innovation in my 
future work. 
230 4.00 4.04 0.95 0.90 
Valid N (listwise) 230     
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 Because the standard deviations indicated that the mean scores are widespread 
when girls answered questions about technology and engineering in 4th-8th grade, it was 
important to ask teachers about student confidence in areas of STEM, what type of 
teaching methods engage girls the most in STEM, and where the girls were getting their 
confidence levels from for each STEM area. Asking and addressing concerns of the 
teachers in these areas helps to review the integration of the STEM subject areas. By 
relating to the research questions asked, the awareness of the broad integration 
perspective can help with understanding, confidence, interest, and learning.  
S-STEM survey: 21st century learning section 
 This section will discuss the results of the 4th-5th- and the 6th-8th-grade descriptive 
statistics for the 21st-century-related statements in the survey. Table XVI shows the 
descriptive statistics for 4th-5th-grade girls in the area of 21st century learning skills. These 
areas address confidence when working with others, making decisions, and respecting 
others—skills necessary to be successful in today’s world (21st century). The mean scores 
range from 3.8 to 4.4 for the 21st century learning skills, thus, indicating the strong 
connection to “agree.” The standard deviation in this section is less than 1 for every 
question, showing a low spread of scores and answers. The scores indicate a strong 
sample of girls that feel capable of being able to lead, collaborate, and work together with 
others.  	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Table XVI  
21st Century Learning Skills Descriptive Statistics for 4th-5th Grade 
Descriptive statistics 
 N Range Mean Standard 
deviation 
Variance 
33. When things do not go how I want, I can change 
my actions for the better. 
97 5.00 3.82 0.94 0.88 
32. When I make decisions, I think about what is good 
for other people. 
97 5.00 4.03 0.80 0.63 
27. I can lead others to reach a goal. 97 4.00 4.04 0.82 0.67 
37. I can work well with all students, even if they are 
different from me. 
97 3.00 4.13 0.81 0.66 
29. In school and at home, I can do things well. 97 5.00 4.21 0.80 0.65 
34. I can make my own goals for learning. 97 5.00 4.29 0.88 0.77 
28. I like to help others do their best. 97 2.00 4.36 0.65 0.42 
35. I can use time wisely when working on my own. 97 3.00 4.37 0.70 0.49 
36. When I have a lot of homework, I can choose what  
needs to be done first. 
97 4.00 4.37 0.83 0.69 
31. I try to help other children my age. 97 3.00 4.37 0.62 0.38 
30. I respect all children my age even if they are 
different from me. 
97 3.00 4.40 0.73 0.54 
Valid N (listwise) 97     
 
Table XVII shows the descriptive statistics for 6th-8th-grade girls in the area of 
21st century learning skills. The means in this section are the highest of any section, and 
the standard deviations are the lowest. This is true for both 4th-5th and 6th-8th graders, 
which demonstrates the confidence that girls have when working with others. This was a 
strong indication among all questions and across grade levels. The consistency in the 
responses between 4th and 5th graders and 6th through 8th graders indicates that this does 
not change over time and grade levels.  	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Table XVII 
21st Century Learning Skills Descriptive Statistics for 6th-8th Grade 
Descriptive statistics 
 N Range Mean Standard 
deviation 
Variance 
35. I am confident I can manage my time wisely 
when working on my own. 
230 5.00 3.94 1.03 1.07 
33. I am confident I can make changes when things     
do not go as planned. 
230 4.00 4.07 0.75 0.57 
27. I am confident I can lead others to accomplish a  
goal. 
230 4.00 4.17 0.79 0.63 
32. I am confident I can include others’ perspectives  
     when making decisions. 
230 5.00 4.20 0.77 0.59 
29. I am confident I can produce high quality work. 230 4.00 4.27 0.79 0.62 
34. I am confident I can set my own learning goals. 230 5.00 4.27 0.87 0.75 
31. I am confident I can help my peers. 230 5.00 4.29 0.76 0.57 
28. I am confident I can encourage others to do their  
best. 
230 4.00 4.30 0.70 0.48 
37. I am confident I can work well with students from  
different backgrounds. 
230 4.00 4.37 0.76 0.57 
30. I am confident I can respect the differences of my  
peers. 
230 4.00 4.37 0.69 0.48 
Valid N (listwise) 230     
 
Almost all of the means for this section are greater than 4 (agree), and almost all 
of the standard deviations are less than 1. As a result, the researcher questioned whether 
family, female STEM educators, and the Catholic environment have a strong impact on 
the girls and their confidence in 21st century learning skills. The mean for confidence in 
skills that are directly related to STEM learning and integration were strong in this study; 
accordingly, there was then a need to interview and ask the ten female science teachers 
about students’ interest and perceptions of engagement in STEM.  
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Summary of Quantitative Findings for Research Question One 
Overall, the 4th-8th grade results in each section of the S-STEM survey show a 
strong indication that the girls feel confident in math, science, engineering, technology, 
and especially 21st century learning skills. Within the research question analysis, question 
1 was answered through the quantitative means approach.  
As shown in Table XVIII, the summarized quantitative results suggest that the 
interest, attitudes, and confidence in STEM are generally high. The descriptive and 
inferential statistics share a story that, overall, girls in Catholic schools have interest in 
the STEM subject areas, perceive that they are capable of accomplishing STEM 
curriculum, and feel confident, creative, and collaborative when working with others.  
Table XVIII 
Research Question Analysis 1 
Research question analysis 
Research question Mixed methods 
approach 
Theoretical 
framework 
Overview 
Summary 
Participants 
1. Within Catholic 
schools, what are girls’ 
interest, attitudes, and 
confidence toward STEM 
fields and subjects? 
Quantitative 
means-the S-
STEM survey 
questions 
Individual 
(girl) 
Microsystem 
(Catholic 
school) 
Mesosystem 
(factors) 
High interest, 
attitudes and 
confidence in 
STEM 
4th-8th-grade girls in 
Catholic schools in 
the Diocese of San 
Jose 
 
Further analysis into these areas led to the need to analyze STEM integration 
among the different subject areas. Therefore, finding the correlation between the different 
areas was important to the overall survey for the integration of the STEM subjects. Using 
correlations provides a technique that shows how strong variables interrelate. Because the 
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variables used in this study were between rating scale answers, the answers to STEM 
questions were correlated. When working with rating scales, it is important to note that 
the rating scale correlations show general indications and not precise measurements 
(Creswell, 2012). After reviewing the present data, the general indication is that there was 
a correlation in how girls answered questions across the STEM curriculum areas. Four 
questions were evaluated by using the bivariate Pearson correlation two-tailed test. In this 
test, the null hypothesis is that there will be no significant difference in how the girls 
answered the four questions about STEM. 
Table XIX shows the Pearson correlation for the 6th-8th-grade girls’ answers to 
questions 4, 14, 25, and 27, with each question reflecting one of the survey’s four subject 
areas. These questions were chosen as they each infer an integration of STEM concepts 
and skills. The correlation in regard to these four questions is positive, as noted by the 
positive r Pearson correlation figure. Simply put, this means that if one question would 
increase in value on the Likert scale, the others would increase as well. After reviewing 
the significant (two-tailed) value, it does show that all questions are less than the .05 
level, indicating that an increase or a decrease in one question significantly relates to an 
increase or a decrease in the other questions. Accordingly, there is a statistically 
significant correlation between the type of student that does well in math and science and 
those students that know that science and math are integrated and are confident in being a 
leader.  	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Table XIX  
Correlations of Questions 4, 14, 25, and 27 for 6th-8th Grade 
 Correlations 
  4. I am the 
type of 
student to do 
well in math. 
14. I know 
I can do 
well in 
science. 
25. Knowing how to 
use math and 
science together will 
allow me to invent 
useful things. 
27. I am 
confident I can 
lead others to 
accomplish a 
goal. 
4. I am the type of student to do 
well in math. 
    
Pearson correlation 
Sig. (two-tailed) 
N 
1 0.134* 0.201** 0.220** 
 0.042 0.002 0.001 
230 230 230 230 
14. I know I can do well in 
science. 
    
Pearson correlation  0.134* 1 0.354** 0.318** 
Sig. (two-tailed)  0.042  0.000 0.000 
N  230 230 230 230 
25. Knowing how to use math 
and science together will allow 
me to invent useful things. 
    
Pearson correlation  0.201** 0.354** 1 0.166* 
Sig. (two-tailed)  0.002 0.000  0.012 
N  230 230 230 230 
27. I am confident I can lead 
others to accomplish a goal. 
    
Pearson correlation  0.220** 0.318** 0.166* 1 
Sig. (two-tailed)  0.001 0.000 0.012  
N  230 230 230 230 
Abbreviation. Sig. = significance. 
*p < .05. **p < .01 (two-tailed). 
 The aforementioned correlation connects to STEM quality integration, which 
relates to the joint research study from Purdue University and the University of 
Minnesota regarding STEM integration in comprehensive schools. That study found that 
the “integrated approach could have positive influence on students’ attitudes towards 
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STEM” (Guzey et al., 2014, p. 277). Thus, when considering the present survey’s data, it 
was important to ask teachers about the comprehensive and integrated approach in their 
classrooms as a link to the positive influence and interest in STEM integration.  
The quantitative results show that girls in Catholic schools are highly interested in 
STEM subjects. They also show that many-to-most girls are confident in subject areas 
and integration of STEM areas. The following qualitative section will explain, 
summarize, and interpret the quantitative results of this study and, thus, answer research 
questions two and three.  
Research Questions Two and Three 
2) Within Catholic schools, what are science teachers’ perceptions of factors 
that keep girls involved in STEM activities?  
3) Within Catholic schools, what types of STEM opportunities are there for 
girls to participate in? Which type of activity is the most meaningful activity? 
 
Teacher interviews showed that many factors involved in Catholic school 
teaching and classroom activities impact girls and their STEM involvement. Such factors 
include hands-on activities, creative outlets, female role models, and community 
engagement and support. This section will answer the research questions in Catholic 
schools based on the interviews and data collected. 
Summary of qualitative findings 
 The interviews with ten science teachers in the Diocese of San Jose took place as 
phase two of the sequential explanatory design method. Questions from the quantitative 
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data survey led to interview questions being added to the protocol. Interviews were 
conducted by the researcher and recorded through an Audio Memo app per the 
permission of each teacher interview participant. Every interview was transcribed into a 
text document. The data were then further developed with initial handwritten analysis 
notes. The transcribed documents were uploaded into the NVivo software program, 
where nodes and memos were defined. Interconnecting themes and a layering of the 
analysis—a technique used to represent data with interconnected levels of themes—
allowed for multiple perceptions of minor and major themes, as well as for broader 
themes. 
 The qualitative summary findings presented in the next section will begin with a 
demographic overview of the interview participants. This section will then summarize 
and interpret interview data by using comparison tables and quotations from participants 
to provide a visual image of the themes and a narrative discussion. Data analysis will be 
identified and summarized with meaningful quotes that provide support for the themes. 
The end of the section will include a review of the major findings and how the research 
questions were answered, as well as an interpretation of the data’s meaning when 
compared with the literature. Before moving on to the next section, however, Table XX 
provides the research questions answered through the qualitative summary findings. 	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Table XX 
Research Question Analysis 2 and 3 
Research question analysis 
Research questions Mixed 
methods 
approach 
Theoretical 
framework 
Overview 
Summary 
Participants 
2. Within Catholic 
schools, what are 
science teachers’ 
perceptions of factors 
that keep girls involved 
in STEM activities?  
 
Qualitative 
means-the 
science 
teacher 
interviews 
Microsystem 
(teachers) 
Mesosystem (factors) 
Chronosystem (over 
time) Macrosystem 
(Silicon Valley 
culture) 
Female role 
models, hands-on 
activities, creative 
avenues, support 
and enthusiasm 
Science 
teachers in 
Catholic 
schools in the 
Diocese of San 
Jose 
3. At Catholic schools, 
what types of STEM 
opportunities are there 
for girls to participate 
in? Which type of 
activity is the most 
meaningful activity? 
 
Qualitative 
means-the 
science 
teacher 
interviews 
Microsystem 
(teachers) 
Mesosystem (factors) 
Chronosystem (over 
time) 
Hands-on, creative 
opportunities, 
different schools 
have different 
programs 
Science 
teachers in 
Catholic 
schools in the 
Diocese of San 
Jose 
 
Qualitative Survey Demographics  
As mentioned, this section will describe the demographics of the study’s science 
teachers. Table XXI shares the overall demographics of each of the ten science teacher 
participants in the study. 	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Table XXI 
Demographics of Science Teacher Participants 
Teacher School Previous career to teaching Gender Years of teaching 
Subjects 
taught 
Grades 
taught 
Alberta St. Dominic Outside science educator, 
environmental consulting 
Female 8 years Science/Math 6th-8th 
grade 
Ellie St. Phillip N/A Female 5 years Science/Math 5th-8th 
grade 
Julie St. Phillip Public relations advertising Female 25 years Science/Math 4th-5th 
grade 
Lynda St. Pius  N/A Female 31 years Science/PE 4th-8th 
grade 
Sharon St. Jesuit  N/A Female 17 years Science 6th-8th  
 grade 
Alexa St. 
Bernadette  
Biochemist Female 13 years Science 4th-6th 
grade 
Arielle St. 
Elizabeth  
N/A Female 2 years  Science/Math 6th-8th 
grade 
Joelle St. Gabriel  N/A Female 5 years  Science K-5th 
grade 
Eleanor St. Peter N/A Female 1 year  Science/Math 6th-8th 
grade 
Abby St. Notre 
Dame  
Organic metallic chemist Female 1 year  Science 6th-8th 
grade 
 
 
 As shown in Table XXI, all teachers were female and teaching science in a 
classroom setting. Pseudonym names were used in place of teacher’s names and school 
names for confidentiality purposes. Each teacher represented her own approach and 
perceptions to the classroom setting. The table provides the demographic information for 
each teacher, including years of experience, any careers before teaching, other subjects 
123	  
 
	  
taught in addition to science, as well as the different grades levels being taught at the time 
of the study.  
Research Question Two—Teacher Perceptions and Narrative Discussion 
This section will include interrelating themes, a summary comparison table, and a 
layering model as a visual form of the themes and descriptions. The first major finding in 
the qualitative data involves the teacher and her interactions with the student, including 
themes of female role models, community, and a specific community: the Catholic school 
environment. The second major finding represents the interrelated STEM themes, 
including teacher STEM interest and background, STEM perceptions, teaching methods, 
and STEM confidence in girls. One final area discussed widely and strongly by the 
teachers was the support needed for further STEM success both in schools and within the 
diocese. Thus, the larger, broader perspective themes lend to the research questions and 
connect to the theoretical framework, thereby providing an explanation for the 
quantitative results. The final part of this qualitative section will be focused on the review 
of the top curriculum used by science teachers and the policy of teaching science in the 
teachers’ schools.  
Environmental factors affecting girls and STEM 
One major theme shared by the teachers interviewed in the study was the 
interaction among the teacher, community, and the Catholic school environment. These 
relate to environmental factors or the direct impact of the microsystem. Through different 
representative quotes, the themes will be explored here. As noted, the teachers in the 
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study were all female science educators. The teachers agreed that a female role model in 
the classroom is integral to inspiring young girl scientists. One female teacher, Eleanor, 
shared, “And it [female role models] basically encourages girls and STEM that if you are 
passionate about it to keep pursuing it and that you are not any less capable than males 
and I think my girls have really rallied around that.” Thus, at least through one teacher’s 
eyes, being a passionate female educator in STEM has the potential to have an impact on 
the interest and confidence of girls. Another teacher, Alberta, mentioned, “Absolutely, I 
think trying to get the girls excited about science is a big part of my job, and I love 
science so it’s easy for me to sell it because I love it.”  
The love of science is contagious, and the impact that a female teacher makes in 
the young girls’ lives as a strong motivating factor was a pronounced theme among the 
teachers. Another teacher, Ellie, shared, “I think the more females see females in 
different roles the more they’ll feel comfortable with those roles and those professions 
and not only role models and mentors in the classroom setting, but also other direct 
impact of females that are guest speakers or other STEM roles, give girls encouragement 
that they can someday see themselves in those roles.” Every teacher interviewed agreed 
that female role models highly encourage and influence interest, confidence, and 
perceptions in STEM for girls. 
 Another subtheme that was shared by many teachers was the impact of the school 
community of stakeholders, including parents, peers, and teachers. One teacher, Joelle, 
shared that confidence comes from “parents, teachers, realistically I think it’s the people 
around them. The more encouragement they have either from their home or their school, 
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the more involved they’ll be.” This comment represents the family-style environment 
echoed by many teachers. It also represents that those around the girls have a significant 
impact on their interests. Joelle went on to express, “I think collectively [the confidence] 
is where it comes from is probably, a combination of family and just coming to school 
and that we have a school where they are sort of allowed to fail and they are taught in a 
way where they know they can try things and find success and they get built up from 
there.” This finding was a common theme among many teachers. It showed that the 
combination of family and school culture has a strong impact on girls.  
 Another subtheme that stems from the community is the culture of the Catholic 
school. Julie, a science and math teacher, shared:  
I would say a Catholic school environment in general is usually about differences 
being okay and God loves you and if you make a mistake God’s okay with that. So to 
speak and I think the fact that they are in an environment where they are supposed to 
be more supportive that that would be positive when working in groups and when 
taking new challenges and collaborating or just trying new things. I just think a 
Catholic school environment gives you a little more peaceful feeling and when you 
have that you try new things if you feel supported and safe. And I think a Catholic 
school environment supports those types of things and feelings in kids. And I also 
usually they are trying to empower kids. And I think the more I think you are being 
empowered the better you do and whatever it is whether it’s basketball at recess or 
taking a Math test. 
 
In agreement, another science and math teacher, Eleanor, shared:  
 
I think the Catholic environment just creates a more holistic student, a more well 
rounded student. So I think in some ways it helps them cause especially my students 
they do a lot of group work in their other classes and they see the importance of 
working together for a common goal and I think that’s really important in STEM. So 
in that way the Catholic environment helps. 
 
Also in agreement, a fellow math and science teacher, Ellie, shared: 
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I think in a Catholic education we give them way more opportunities than in a public 
school because we have more resources and because our goal is to create a well-
rounded student that they are given opportunities. 
This theme was considered to be a stronger theme for most teachers, although a 
few others expressed it did not have as much of an impact. The teachers shared that the 
Catholic environment provides an avenue for social justice action, as well as for 
empowering girls to be active and aware of the environment. One teacher, Arielle, noted: 
Well, I feel like here we are trying to instill these moral values and confidence is one 
of our student learning expectations, so that being in the Catholic environment, I feel 
like we really promote the abilities in STEM because we’re hoping that they are 
becoming these confident young women and I think the girls, you know, are 
realizing that and they take it on.  
Along with being empowered, Catholic schools instill moral values and student-
learning expectations that relate, connect, and complement STEM skills and practices. 
Thus, the interview findings show that the Catholic environment promotes and influences 
confidence and collaboration in STEM specifically through student learning expectations, 
moral values, and social justice teachings. The themes shared bring to light the 
microsystems of Bronfenbrenner’s (1994) model and demonstrate interconnecting themes 
that display a broader perspective.  
Interestingly, the location of the study, Silicon Valley, did not seem to be shared 
by the teachers as an indicator of impact. Nevertheless, some teachers did make a few 
remarks about parent professions. For instance, one teacher, Ellie, said, “I definitely feel 
we’re the Silicon Valley so there are a lot of executive high-powered moms and dads. We 
have a lot of people that have high-powered jobs in the workplace including females. I 
think there’s a big difference between confidence and leadership skills [in the girls] 
depending on where their mom’s workplace is.” This quote stood out to the researcher 
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because of the impact that is made on the girls’ confidence and leadership based on 
mom’s profession. To summarize these thoughts from the teachers, then, family and the 
school environment encourage and influence interest and confidence in STEM. 
Research Question Three—STEM Themes and Programs 
The second major theme throughout the interviews was the interrelated subthemes 
and programs of STEM. Specifically, these include the teacher STEM interest and 
background, girls’ STEM perceptions of teaching methods, and STEM confidence in 
girls. These areas came up a lot in the interviews and were shared by most teachers. 
Through various representative quotes by specific teachers, these common themes will be 
shared throughout this section in relation to questions about the types of activities and 
programs that encourage STEM involvement for girls.  
The first subtheme indicated most often was the deep connection, strong interest, 
and background of the science teacher in STEM. Their love for science was noted by 
more than half of the teachers. Many teachers had shared an interest in STEM since they 
were a child or were in school. Overall, most teachers had a personal connection, 
background, and vested interest in STEM that could influence and impact the girls in a 
positive way. This connection had been their reason for becoming a teacher. This was 
discussed in multiple interviews and viewed as a strong invested strength, often 
indicating how passionate and motivated they were in the classroom setting. When the 
teachers were younger, they expressed that they had felt judged by STEM stereotypes 
because of their interest in math or science at a young age. These observations indicate 
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that teachers can play a significant role when it comes to stereotypes regarding ability and 
identity. Eleanor points out:  
I think my school has done a good job in the past of encouraging girls in STEM. They 
are always encouraged to join the Technology Club and just past Science teachers 
have been females and personally they really liked having me come in and having the 
Engineering background showing that hey girls can do this too and look it’s not just 
for men.  
 
Females can be more sensitive to the stereotypes, and therefore, it is a benefit that 
the teachers acknowledge and recognize the role that they have in creating a sense of 
belonging and motivation in their classrooms. Another science teacher, Alexa, vocalizes 
this idea by saying: 
I think that when I went through school a lot of my teachers were male and I think I 
kind of think I wondered why there weren’t females in those roles and when I went to 
college I was probably 4 out of 400 in the classroom. I think the more females see 
females in different roles the more they’ll feel comfortable with those roles and those 
professions. 
 
Overall, the teachers felt that their excitement and interest in STEM helped girls feel that 
activities were more meaningful.  
 Another subtheme related to STEM programming and activities was the 
connection to the general type of teaching methods that the girls enjoyed the most. 
Shared by almost all teachers was the connection to hands-on, meaningful group work. 
Activities that give girls an opportunity to be creative were also noted as engaging girls in 
STEM. Two representative remarks from Lynda and Eleanor were as follows:  
I think hands-on always engages girls. I think collaboration. I think students like to 
collaborate any time there’s that kind of thing and that happens during the hands-on 
activities, but it also happens if they are working together in groups. (Lynda). 
 
I found that my girls really enjoy hands-on methods for learning and exploring. They 
like when things are less competitive and when they are just given the opportunity to 
explore and figure things out on their own. (Eleanor). 
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Both of these quotes are representative of the thoughts and feelings of the science 
teachers interviewed. It was well noted that hands-on opportunities gave girls the ability 
to be creative and engage the most in STEM. One area that was not addressed involved 
the specific types of hands-on activities, as well as the various STEM resources, that were 
effective in engaging girls. Many shared general activities that relate to group work, 
critical-thinking activities, and NGSS-style curriculum. One teacher, Joelle, shared a 
specific Girl Scouts “Girls and STEM” enrichment activity that has begun at her school:  
Well, something that just randomly fell into my lap this year which is very 
coincidental with this one of alums doing her Girl Scout Gold Award and her project 
is an after school program for girls for STEM. We’ve been doing that starting in 
January and each month we focus on a different letter of STEM. We have an hour 
after school that’s totally free for 4th and 5th grade girls to come. We have about 30 
to 33 of them that come and so that’s pretty exciting they are really into that right 
now. They are talking about it, so I think that’s been a really big influence for them.   
She shared that through this Girl Scouts activity, girls have the opportunity to take part in 
various STEM activities, adding: 
So yesterday they built, we had a contest to build bridges out of spaghetti noodles out 
of dry spaghetti noodles. She [girl scout alumni of school] for the Science month 
focused on a different Biology, Chemistry, Physics each week and so they coded their 
own DNA, they didn’t code, they extracted their own DNA, they have, they made ice 
cream for Chemistry, I don’t remember what they did for Physics but, oh they did 
rocket launching and for the Tech they did scratching and some coding for some 
Computer Science stuff and ya just some different activities that would really get 
them interested in it. 
 
Two other teachers shared specific STEM resources that engaged girls. One 
activity was connected to robotics, which was offered as an outside enrichment 
opportunity; another was a STEM lab and the Technology Club, in which students 
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engage and interact with computers and technology as tools. About robotics and female 
role models, Ellie noted:  
The programs that we’ve offered. Robotics started it. We didn’t have a lot of girls last 
year. A ton of girls joined this year. We also have programs such as Girls on the Run 
and other tech opportunities for girls to get involved and I think also having a female 
teacher that is encouraging other girls to do it helps, because I hear a lot of feedback 
back from the parents that they so to me that if it was a male teacher they wouldn’t 
have joined but you’ve helped them understand that it’s not just for boys. 
  
In noting the STEM Lab opportunities, a science and math teacher, Arielle, shared:  
 
Our school was given a grant to transform our library into a STEM lab this year that 
includes computers, SMART tables, and 3D printers. I am also on a STEM committee 
with parents and our administration, so that we can make decisions regarding the 
future of STEM integration in our school. 
 
 Overall, STEM perceptions, resources, and teaching methods all point to hands-
on application. Resources are available at different schools, but they were not consistent 
across all schools. The creative, explorative, critical, hands-on approach is what engaged 
young ladies the most. 
 The last area noted to make a strong impact is confidence in the STEM areas. 
Teachers were asked to rate the girls’ confidence in subject areas within STEM and the 
integration of STEM, as well as 21st century learning skills. Most teachers shared that the 
girls’ confidence was rated as a range in their classes. Many teachers said that most girls 
were high in confidence with a minority rated as lower. Overall, the teachers rated the 
girls with a range of confidence leaning closer to being fairly confident. A representative 
quote from a teacher who was asked to rate students’ confidence, in general, is as 
follows: “In general good, I definitely have lower students that I know don’t think they 
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are confident in Math and Science, but in general, I think they’re pretty confident with 
themselves.”  
When teachers were asked specifically, it was noted that girls would rate 
themselves very high in 21st century skills, and the teachers agreed with their assessment. 
Julie noted:  
 
One of the things about having more hands-on approach and including different areas 
of Science, is that when girls get together and solve problems and come up with a 
design, or come up with how to perform a lab, I also see within them confidence, that 
they’re able to perform an experiment that they can come up with the solution without 
asking the teacher for help.  
 
This quote represents the finding that girls are generally confident but the 
environment can impact their level of confidence. One teacher, Sharon, shared this 
sentiment, “I feel like in middle school especially starting in 6th Grade, we start to lose 
some of those young ladies to other factors and the guys in general, tend to, you know, 
have a lot to say. I want to be able to foster in a safe place, where girls can go ahead and 
be vocal and ask questions.” Teachers felt the desire, excitement, and interest to provide 
environments that lend themselves to high levels of confidence by the girls. Overall, then, 
confidence in collaboration and working together is strong as rated and perceived by 
teachers. Confidence observed in STEM curriculum, in general, is good; however, the 
environment does impact the level of confidence.  
 The three themes of teacher STEM interest, STEM connection for the girl, and 
girls’ STEM confidence indicate a general broad perspective of the individual and how 
the individual interacts with her environment. Figure	  VIII	  gives	  an	  overview	  of	  the	  four	  different	  layers	  of	  the	  study	  through	  the	  interview	  transcriptions	  and	  coding.	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Layering	  is	  used	  as	  a	  means	  of	  organizing	  major	  and	  minor	  themes,	  while	  building	  on	  the	  idea	  that	  the	  data	  in	  each	  of	  these	  themes	  are	  interconnected.	  
 
	  
Figure VIII. Layers in the qualitative girls and STEM study. 
Research Question Four—Types of Programs and Teaching Methods 
Table XXII 
Research Question Analysis 4 
Research question analysis 
Research questions Mixed methods 
approach 
Theoretical 
framework 
Summary Overview Participants 
4. Within Catholic 
schools, what types of 
programs and/or 
teaching methods 
create a foundation of 
success that promotes 
continued female 
involvement in 
STEM?  
 
Mixed methods 
approach-the 
explanatory 
sequential design-
using the qualitative 
interview results to 
explain or combine 
the quantitative data 
All systems 
interacting 
together, most 
specifically with 
the Microsystem 
(Catholic school)  
Hands-on and active 
programs where 
girls are invested 
and engaged; need 
for more systematic 
programming and 
PD 
Researcher 
analysis and 
data 
collection  
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Mixed methods merge 
 Gaps and unanswered reasoning in the quantitative data led to further questions 
being added to the interview protocol for the qualitative interviewing section. Once the 
interviews were collected, data were coded, analyzed, and summarized in accordance 
with the explanatory sequential design model. The merged method data analysis 
strategies were then followed (Creswell & Clark, 2011). The comparison technique was 
used to merge the results to assess whether the results were divergent or convergent. This 
comparison technique was chosen because of its side-by-side interpretation ability. In 
addition, it allows for a straightforward and visual representation of the results. This 
mixed methods merge section will include the comparison between the information from 
the interviews and survey data using comparison tables and narrative discussion. It will 
also incorporate and answer the final research question addressed by the mixed methods 
merging of data.  
 Table XXIII showcases the comparison of the merged data. By observing the data 
side by side, the chart shows that the data were considered convergent findings. 
Convergent findings mean that after compared analysis of data, the findings can be 
confirmed congruent and that several findings show a relationship. In so many ways, the 
interview findings complemented the quantitative data. For instance, an answer was 
given to the “how’s” and “why’s” in terms of girls’ interests, confidence, and 
perceptions. In addition, a bigger picture was provided, along with a stronger argument 
for the research questions’ strength. The teachers’ findings served to support the findings 
that were shown through the girls’ survey results.  
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Table XXIII 
Comparison of Information from Interview and Survey Data 
Comparison table of mixed methods data 
Theme Face-to-face teacher interviews Survey of girls 
1. STEM resources 
 
 
 
 
 
 
 
 
 
2. STEM interest and perceptions 
 
 
 
 
 
 
 
 
3. Confidence 
 
 
 
 
 
 
 
4. STEM role models 
 
 
 
 
 
 
 
 
5. Catholic school environment 
 
 
 
 
 
 
 
 
- need for more support from 
Diocese 
- utilize hands-on activities, 
creative and explorative 
opportunities in the classroom  
- some schools have outside 
STEM programs such as robotics 
and Girls Scouts (not consistent 
among schools) 
 
- interest is high among girls and 
high among the teacher 
backgrounds 
- girls perceive STEM as being 
successful when they are in a 
supportive network and working 
in a group 
 
 
- confidence in collaboration and 
working together is strong 
- confidence in STEM is good, 
however the environment makes 
an impact for confidence 
 
 
 
- female role models highly 
encourage and influence interest 
in STEM. It is created through 
building relationships and 
showing support 
 
 
 
 
- Catholic environment promotes 
and influences through 
collaboration, respect, moral 
values, student learning 
expectations, and social justice 
teachings. 
 
 
 
- strong mean range between 3.22 
and 4.04 for engineering and 
technology skills related to 
building things and innovating 
 
 
 
 
 
 
- confidence in ability in math 
and science based on high mean 
(4.18) and low standard deviation 
(.98) 
- strong, positive person 
correlation of STEM integration 
 
 
 
 
- mean scores in 21st century 
skills were 3.8-4.4, indicating a 
strong connection to agree 
 
 
 
 
 
- N/A not directly asked in survey 
 
 
 
 
 
 
 
 
- N/A not directly asked in survey 
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6. Collaborative group work 
 
- teacher perceived group work as 
highly engaging for females 
- females take on leader roles, 
which help with confidence 
- the group makes a difference on 
girls’ confidence 
- creative avenues for STEM 
draw girls in  
 
 
- strong mean scores in 21st 
century skills were 3.8-4.4 
indicating a strong connection to 
agree 
 
 
	  
The larger question is related back to the overall purpose for this study, which 
sought to examine the lack of STEM involvement by female students. What was 
discovered through the data is that the foundation, the environment, and the space exist 
for their involvement in STEM. What seems to be the larger issue is the lack of STEM 
resources and consistent programing across the schools. For example, only three 
participating schools have a robotics program; only one school has a STEM lab; and only 
two schools mentioned a technology club or coding classes. From the convergent data 
analysis, it shows that girls are confident in STEM integration and with 21st century 
learning skills. The teachers confirmed that girls’ engagement is heightened in group 
settings in the Catholic school environment that indirectly allows them to feel supported 
and safe. Therefore, when taking a look at the broader perspectives from the qualitative 
findings, the direct influence and the supportive environment allow for understanding the 
nature of the STEM interest and 21st century skills of the survey.  
 Table XXII shows the research question analysis for question 4. The answer is 
that there are types of STEM programs being run in schools that create interest and 
excitement. Many types of hands-on teaching methods are being used to engage and 
excite young girls. Many girls in the diocese feel confident and have great interest in the 
STEM integration subject areas, as well as in the collaborative nature required by STEM. 
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Significantly, however, these things are not consistent across all schools in the diocese. A 
further study examining these exact programs, activities, and lessons, would be 
beneficial. Such a study would further pinpoint what exactly interests young girls in 
STEM in Catholic schools.   
 In this study, Bronfenbrenner’s (1994) microsystem is expressed as being the 
most important in determining girls’ interests, perceptions, and confidence in STEM. In 
Catholic schools, many girls become involved in STEM because of female role models, 
the community of the Catholic school, and the hands-on activities and opportunities 
offered to them. Many teachers shared that they used hands-on, explorative activities as 
part of their curriculum. Potential barriers for female involvement were not adequately 
addressed by the study, however. Moreover, most teachers and schools do not have a 
concrete policy for teaching science. It could be inferred that the lack of science 
curriculum rigidity gives a strong foundation to promote STEM in the classrooms. 
Further exploration of this topic would be valid to examine the precise impact of 
curriculum policy. This issue will be discussed in more detail in a later section.  
Another area related directly to program and professional development arose 
throughout the interviews. Many teachers shared the desire for more opportunities for 
professional development and networking among other teachers as a way of building 
systematic programming across the diocesan schools. A lot of the current STEM 
programming, support, and motivation is teacher driven per school environment. This 
sentiment was expressed by one teacher in the following quote: 
Well, I know in regards to our diocese and our girls in STEM, I would love to see 
some type of program that focused on that because I think some of the workshops that 
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I’ve been to for Math and Science—those fields need to grow more and we need to 
have more people leading schools, being super excited about them and whether it’s 
just girls or girls and boys.  
This sentiment was shared in regard to adding more opportunities and programs 
for the students. Also, Lynda mentioned specific ideas when she said:  
I just think a diocese festival or something where if it was girls, STEM and to have it 
happen once a year, or twice a year or something, where girls from different schools 
could come together and try new things and see hey, I could do Robotics or hey, 
that’s pretty cool because I think things, like Robotics which are great, but unless you 
have a strong program at your school that robots and boys kind of go together kind of 
like fire trucks and boys. I think it’s stereotypical, so I don’t think it’s that many girls 
unless they have a strong female influence at their own school would choose to do 
those things, so maybe having some type of event locally where the girls are 
encouraged to go whether it’s at your own school or within your small demographic. I 
think that would be neat. 
 
One last area shared was the professional development needed for the science 
teachers. One teacher, Alberta, stated:  
I think we just need more of those types of role models either coming into the school 
and saying hey, I think you could change this up a little bit, but people I think have to 
be rewarded for trying new things and I think unfortunately a lot of times in a 
Catholic school environment, we’re always trying to get to that next step and you 
don’t realize that by changing things it might be rocky for a little bit, but then you’ll 
see the stronger outcome in the end. 
 
Therefore, based on the interviews from teachers, the diocese and Catholic 
schools as a whole can be doing more for programs in STEM. Some ideas proposed by 
the teachers include larger diocesan-wide events for students and teachers, more 
workshops and training, further STEM mentor support and outside teacher mentors, and 
more time for teacher collaboration. 
A major theme in the interviews is the STEM perceptions, resources, and teaching 
methods in each teacher’s classroom. A significant number of the teachers talked about 
how hands-on application is the most effective way to engage girls in science. Many 
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spoke about allowing girls to explore and express themselves in a creative way. There are 
many different types of resources and opportunities in STEM throughout the different 
schools. Some of those opportunities include STEM labs with STEM technology, 
robotics clubs, after-school STEM activities run by outside organizations, and technology 
clubs occurring during the school day. Yet, not a consistent level of resources is offered 
at each school, and many shared that they would like to be able to offer more than they 
already do. STEM confidence, in general, was discussed as strongly relating to group 
work. For example, when working in labs and on projects, some teachers observed that 
girls tend to take leadership roles. There was also discussion of some girls feeling less 
confidence in certain environments, often depending on the types of peers with whom 
they were working. Teachers were passionate when speaking about the activities in the 
classroom that they use to promote and motivate girls in STEM.  
 Table XXIV shares the most commonly used curriculum of each teacher as 
reported during the interview. This finding is connected to the curriculum policy 
surrounding science and the integration of the most widely used curriculum to teach 
science according to each school in the diocese. The following ideas are interesting to 
note: (a) the lack of a science curriculum policy at many schools, (b) the use of hands-on 
activities, (c) the heavy amount of technology- or Internet-related activities, and (d) the 
lack of textbook sources currently being used. The lack of a curriculum policy in each 
school was noted by the teacher and specified to mean that there was not a significant 
push regarding the concepts or skills that teachers were required to teach. The policy in 
many schools was assessed through a curriculum map turned in at the beginning of the 
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school year, as well as lesson plan checks and/or an observation lesson during the school 
year. The next idea taken from the curriculum chart is the large number of hands-on 
activities employed by many teachers. These activities include PHet simulation, Gizmo 
Explore Learning, Raft Labs, PBL labs, and others. The actual documentation of the 
listed curriculum shows that teachers are using meaningful, hands-on activities that 
engage girls. Additionally, most teachers shared as least one technology- or Internet-
based source, which showed their use of active, reliable, and adaptable activities.  
Table XXIV 
Most Used Curriculum for Science Teachers 
School Teacher  Type of science curriculum Subjects taught 
Grades 
taught 
St. Dominic  Alberta  Holt California, Gizmo Learning, webquests 
(no policy) 
Science/Math 6th-8th 
grade 
St. Phillip  Ellie/Julie  Better Lessons, Ck-12, Person interact,  
(no policy) 
Science/Math 4th-8th 
grade 
St. Pius Lynda  Prentice Hall labs, Into Science, Brainpop 
(no policy) 
Science/PE 6th-8th 
grade 
St. Jesuit  Sharon  Prentice Hall, Scientific American, internet 
resources 
Science 6th-8th 
grade 
St. 
Bernadette  
Alexa  Personal created power points, RAFT labs, 
PBL labs (no policy) 
Science 4th-6th 
grade 
St. Elizabeth Arielle  Science Explore (2000), Ck-12, project based  Science/Math 6th-8th 
grade 
St. Gabriel  Joelle  Harcourt-CA, Teacher pay Teachers, 
Brainpop, Discovery Science (no policy) 
Science 4th-6th 
grade 
St. Peter’s  Eleanor  Into Science, Phet Simulation, other resources 
(no policy)  
Science/Math 6th-8th 
grade 
St. Notre 
Dame  
Abby  Holt CA (2007), teacher pay teachers, Internet 
(no policy) 
Science 6th-8th 
grade 	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The lack of book sources being used by many teachers was interesting. Only half 
of the teachers listed a science textbook as a curriculum source. The other half did not. 
With the push toward NGSS standards, the traditional textbook is becoming an outdated 
source. 
In conclusion, the purpose of this study was to examine girls’ interest, confidence, 
and perceptions in STEM education in Catholic schools across grade levels. The study 
used a mixed methods explanatory sequential data collection method to address areas of 
STEM interest, confidence, and perceptions. The overall findings were that the interest in 
the Diocese of San Jose is high and that the confidence in collaborative environments is 
perceived as strong. This is facilitated by perceptions of the Catholic school setting and 
culture, as well as by the existence of female STEM role models. The findings did not 
explicitly go into descriptive detail about what types of programs and lessons can further 
lead to a greater STEM foundation. The findings also did not address the strength of 
those particular schools with STEM programming outside of the classroom. It would be 
imperative to examine the correlation between those schools with a strong outside STEM 
program with the interest levels shown in the surveys. This finding would provide more 
data and evidence as to impactful STEM programs that could be offered. Finally, 
interviewing girls could give further detail and perspective to these questions.  
Research Question Analysis Overview Summary 
  Research questions were answered through the analysis of the quantitative and 
qualitative means (Table XXV). Specifically, direct influence and a supportive 
environment were observed by many teachers as the factors that keep girls involved in 
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STEM. Hands-on activities and opportunities to explore and be creative were deemed to 
the most meaningful types of activities that encourage female STEM involvement.  
Table XXV 
Research Question Analysis 1–4 
Research questions Mixed methods approach Overview Summary 
1. Within Catholic schools, what are 
girls’ interest, attitudes, and 
confidence toward STEM fields 
and subjects? 
Quantitative means-the S-STEM 
survey questions 
High interest, attitudes and 
confidence in STEM 
2. Within Catholic schools, what are 
science teachers’ perceptions of 
factors that keep girls involved in 
STEM activities?  
 
Qualitative means-the science 
teacher interviews 
Female role models, hands-on 
activities, creative avenues, 
support and enthusiasm 
3. Within Catholic schools, what 
types of STEM opportunities are 
there for girls to participate in? 
Which type of activity is the most 
meaningful activity? 
 
Qualitative means-the science 
teacher interviews 
Hands-on, creative 
opportunities, different 
schools have different 
programs 
4. Within Catholic schools, what 
types of programs and/or teaching 
methods create a foundation of 
success that promotes continued 
female involvement in STEM?  
 
Mixed methods approach-the 
explanatory sequential design-
using the qualitative interview 
results to explain or combine the 
quantitative data 
 
Hands-on and active programs 
where girls are invested and 
engaged; need for more 
systematic programming and 
PD 	  
 Further review and analysis of the results of the study will be explored in  
Chapter V. 
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CHAPTER V: DISCUSSION, CONCLUSION, AND RECOMMENDATIONS 
Chapter Overview 
In summary, the purpose of the study was to examine girls’ interest, confidence, 
and perceptions of STEM in Catholic schools. The findings of the mixed methods study 
on girls and STEM in Catholic schools show that there is a high interest, confidence, and 
perception of STEM in the Diocese of San Jose. The two main factors, a direct influence 
and a supportive environment, allow for a foundation of success that promotes STEM.  
 This chapter will include a brief summary of the methods and data collection 
approach, followed by an overview of the major findings. There will be a discussion of 
the interpretations of the data as compared with the literature studies and a review of the 
research questions. Conclusions will be drawn that relate directly to the research 
questions and the significance of the study. The last section will be an outline of 
recommendations from the data. The recommendations will be for further research, as 
well as for practice.  
Methods and Procedures 
 To recap, the study employed a mixed methods exploration of girls and STEM in 
Catholic schools. It followed a sequential explanatory approach, which means that 
quantitative results were collected and analyzed; then, questions were asked that were 
answered by the qualitative approach. The quantitative methods included a STEM 
attitudes and interests survey. The survey was completed by 4th-8th-grade female 
participants in the Diocese of San Jose. Overall, 97 females participated in the S-STEM 
survey for 4th and 5th grades from four Catholic schools, and 230 females participated in 
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the S-STEM survey for 6th-8th grades from eight Catholic schools. The qualitative 
component was made up of open-ended interviews with ten teachers from nine schools 
within the Diocese of San Jose. The teachers were asked and approached because of their 
involvement in the Science Articulation Cluster group that was started by the researcher 
two years ago as a networking professional development group. The chosen teachers 
were a purposeful and convenient sample, and the girls that were participants in the 
survey were the students of the teachers being interviewed. Data collection took place 
from January to March 2016 in the Diocese of San Jose. IRB was approved by the 
University of San Francisco in December 2015. The approval letter can be found in 
Appendix C. All participants of the study filled out permission forms, and the girls had 
parent permission forms that were signed and returned. The forms are held on file with 
the researcher.  
 The quantitative method was collected, analyzed, and summarized as the first 
phase, and gaps of reasoning that were missing from data were formatted into questions 
and added to the interview protocol for the qualitative data collection. Interviews were 
conducted at the individual school sites and audio-recorded with teacher permission. 
They were then transcribed into word data and inputted into the NVivo software program. 
Data were then coded and analyzed into a layer analysis of interconnecting themes. Data 
from both methods were then merged into comparison tables for side-by-side review. 
Congruent data between the qualitative and quantitative data were found through the 
findings.  
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Major Findings 
 This study produced three major findings. The following research questions 
guided the study:  
1) Within Catholic schools, what are girls’ interest, attitudes, and confidence toward 
STEM fields and subjects? 
2) Within Catholic schools, what are science teachers’ perceptions of factors that 
keep girls involved in STEM activities?  
3) Within Catholic schools, what types of STEM opportunities are there for girls to 
participate in? Which type of activity is the most meaningful activity? 
4) Within Catholic schools, what types of programs and/or teaching methods create a 
foundation of success that promotes continued female involvement in STEM?  
The first research question was answered by using quantitative means. The 
quantitative data results from the survey with the girls in the study show a strong 
correlation between STEM integration interest and confidence in collaboration, especially 
in the area of 21st century learning skills. It also shows a mid-to-strong mean score for 
each subject area within the STEM curriculum. A very high mean and a low standard 
deviation for 21st century skills were reported, which included questions regarding 
collaboration, being a leader, working and respecting others, and so on. This shows very 
strong confidence in students’ abilities to communicate and collaborate in the 
Information Age. The consistency across the board of the questions indicated a stronger 
confidence in the 21st century skills in the questions for the girls as there were multiple 
questions with a very high mean, median, and mode. Mean scores did not change 
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dramatically from 4th to 8th grade, showing that across grades and time span, interests and 
perceptions remain consistent. Nevertheless, in some areas, the rating percentage changed 
from strongly agree to agree, indicating a lower level of confidence in upper grade levels.  
In relating back to the theoretical framework of the Bronfenbrenner (1994) model, 
it states that the environment around the individual can have an impact on his or her 
perceptions and views. In particular, the microsystem “is a pattern of activities, societal 
roles, and interpersonal relations experienced by the developing person in a given face-
to-face setting with particular physical, social, and symbolic features that invite, permit, 
or inhibit engagement in … the immediate environment” (p. 39). The quantitative 
findings relate directly to Bronfenbrenner’s bioecological theoretical model of connection 
to a young girl’s development. All of these areas are directly involved with the individual 
and a part of the microsystem level.  
 Research questions 2 and 3 were addressed by using qualitative means. The 
qualitative data from the interviews with the science teachers show a strong investment in 
STEM teaching and learning. Teachers were complementary of girls’ strengths in their 
classes as related to science and 21st century skills. There were four levels of layering in 
the data. This layering included six main interconnecting themes and two broad 
perspectives. The six main interconnecting themes were separated into two types of 
factors. One factor involves the direct STEM-related factor themes, whereas the other 
involves environmental factors. Within the direct STEM-related factors, there is teacher 
STEM interest, STEM hands-on connection, and girls’ STEM confidence. It came up that 
many teachers were passionate about what they were doing primarily because of their 
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invested interest in STEM from an early age. There was also great mention and 
excitement for the use of hands-on activities that engage girls within the classroom. The 
idea of working together and being a leader within the group (lab) setting can be an 
integral engagement tool for young girls in STEM. The last area mentioned was girls’ 
STEM confidence, which can be greatly affected by the girl’s environment. Many 
teachers observed that group work, teacher relationship and interaction, and 
school/classroom culture can make a huge difference. Overall, these direct STEM-related 
factors influence girls’ interest, perceptions, and confidence.  
The qualitative section consists of the database of ten science teacher interviews 
from schools across the Diocese of San Jose. All teachers were eager, flexible, and 
willing to answer questions regarding girls and STEM in Catholic schools. The method of 
purposeful sampling was used; all interviewed teachers were involved in the diocese’s 
Science Cluster Articulation professional development group. Interviews were recorded 
and transcribed. The interviews and notes were used in NVivo to code. Nodes were 
chosen and then narrowed down to six interconnecting themes: (1) community, (2) 
female role models, (3) Catholic environment, (4) teacher STEM interest, (5) STEM 
hands-on connection, and (6) girls’ STEM confidence. After further analysis of these 
interconnecting layers—i.e., the fourth layer as listed in Figure VIII—it was determined 
that there are two broad overlaying perspectives from the data. These two perspectives 
are direct influence and supportive environment. Both concepts encompassed the 
thoughts of many of the teachers.  
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Direct influence refers to the integral role that the female teachers play in the lives 
of the girls in their classrooms and schools. Table XXVI summarizes the overall ideas 
and themes from each interconnecting thought. It also connects the themes to the 
theoretical framework of the study. Each underlying theme represented through the 
qualitative findings is summarized into a representative statement for that theme. In the 
final column on the right, the connection to Bronfenbrenner’s (1994) theoretical 
framework is provided for reference. 
Table XXVI also relates to the direct connection that the teachers’ own interests, 
desires, passion, and excitement have in making the STEM curriculum purposeful and 
meaningful for the girls in their classrooms. It was found that the girls’ confidence in 
STEM is determined by the direct influence that peers, their school environment, and 
their families have on their lives. “Through a commitment to a common curriculum and 
educational opportunity for all students, these communal organizations have an 
educational advantage for the disadvantaged” (Sikkink, 2012, p. 21). The culture of the 
Catholic school environment encourages achievement and helps girls feel supported. 
Therefore, based on the qualitative data from the teachers, the issue is not the lack of 
female involvement within the STEM movement. Instead, it is the lack of activities and 
programs available for girls. The idea of direct influence relates to Bronfenbrenner’s 
(1994) bioecological model, particularly as related to the microsystem level. In regard to 
the present study, girls’ families, STEM activities, the Catholic school environment, their 
STEM teachers, and their peers seemed to have the most direct influence on their 
engagement, perceptions, and interest in STEM. 	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Table XXVI 
Comparison Table Used to Represent Overall Themes in Girls and STEM 
Summary of girls and STEM qualitative themes 
Theme observed Overall observation Connection to theoretical framework 
Community 
(family, peers, Silicon Valley) 
Overall: Family and school 
environment encourage and 
influence interest and confidence 
in STEM. 
Microsystem (family, teacher, 
school, peers), mesosystem 
(interaction), exosystem (Silicon 
Valley and STEM culture) 
Female role models 
Overall: Female role models 
highly encourage and influence 
interest, confidence, and 
perceptions in STEM for girls.  
**Every teacher interviewed said 
yes to female role models as 
positive influence. 
Microsystem (teacher, family) 
Catholic environment 
Overall: Catholic environment 
promotes and influences 
confidence and collaboration in 
STEM specifically through 
student learning expectations, 
moral values, and social justice 
teachings. 
The individual, microsystem 
(teacher, Catholic school, church 
community) 
Teacher STEM interest and 
background 
Overall: Most teachers had a 
connection, background, and 
vested interest themselves in 
STEM. This connection is their 
foundation to becoming a teacher. 
microsystem (teacher) 
STEM hands-on connection 
(perceptions, resources, teaching 
methods) 
Overall: STEM perceptions, 
resources, and teaching methods 
all point to hands-on application. 
There are resources available at 
different schools, but it wasn’t 
consistent across all schools as to 
the opportunities that exist. The 
creative, explorative, hands-on 
approach is what engaged young 
ladies the most. 
The individual, microsystem 
(teacher, family, STEM 
activities) 
 
Girls’ STEM confidence 
Overall: Confidence in 
collaboration and working 
together is strong as rated and 
perceived by teachers. 
Confidence perceived in STEM 
curriculum, in general is good, 
however, the environment does 
impact the confidence.  
The individual, microsystem 
(teacher, peers, STEM activities) 
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 The supportive environment perspective refers more specifically to the Catholic 
school environment, classroom space, and female role models. The following quote 
shared by one teacher brings up a shared sentiment by many teachers: “The factors I 
think are engagement is much higher for the girls. They are really excited and they don’t 
think of it as just a boy thing any more. It really is just turning into we can all do this and 
they really like it! Their faces brighten up and there is more girl involvement this past 
year more than anything.” The idea that it is a community of many stakeholders, 
including teachers, families, and students, makes STEM a community-wide relationship. 
One study found that a Catholic school environment provides unique advantages to 
student well-being, increased parental involvement, and teacher commitment (Ghee & 
Khoury, 2008, p. 334). The Catholic environment in this study is not different. It allows 
the girls to work in collaborative groups, as well as to feel supported and empowered in 
science classrooms. The Girls in Science: Framework in Action study has noted that the 
teachers are one of the most important pieces to allowing practical action to form from 
research. For instance, the authors stated, “As adults, we had to believe and expect that 
every one of the girls could become confident, persistent and resilient. This meant we had 
to let them explore, struggle with confusion, and even fail at some task. We had to trust 
the girls to ask important questions and do meaningful work; we had to let the girls be 
leaders” (Chatman, Nielson, Strauss, & Tanner, 2008, p. 6).  
Having female teachers as role models also helps to create opportunities for girls 
to be successful in STEM. In one research study, researchers sought to identify whether 
confidence impacted success (Heaverlo, 2011). In the study, it was found that science 
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teacher impact was the strongest predictor of interest and confidence of students 
(Heaverlo, 2011). Through the present study, the importance of teacher impact is 
confirmed. Every teacher shared and addressed this point. It is through the teachers’ 
actions, attitudes, interests, and teaching methods that girls become most engaged in 
STEM. The teachers shared that by allowing the girls to explore and create in the 
classroom, it provides them with a much more supportive environment and culture where 
girls can make mistakes and learn from them.  
The teachers also shared that the most used curriculum type was the use of 
interactive, hands-on materials and technology tools. One such quote from a teacher 
highlights this point, “I think for middle school girls they really like the creative part of 
STEM that can draw them in and get them in. Once they get in, they realize how much 
they like it.” This confirms statements made in the Heaverlo (2011) study that STEM 
involvement increases when students find avenues that affirm their confidence in the 
field. The supportive nature of the school environments and the supportive network 
culture of the classroom allow for girls to feel successful. Overall, the two main broad 
perspectives are the direct influence and supportive environment.  
 To answer research question 4, data were merged following the sequential 
explanatory format, and thus, they showed congruent results. The qualitative results tell a 
larger picture of the interest and confidence level of the quantitative results of the girls. 
The qualitative results bring in the perspective of the teachers and the explanation from 
their point of view. The girls have a strong foundation and further potential for 
confidence in STEM. Teachers mentioned six different areas that influence and impact 
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STEM in Catholic schools. Some of the most significant are the teaching methods, 
Catholic school community environment, and female role models. The confidence level 
of the girls is explained through the environment that girls are provided. As shared by the 
teachers, girls are engaged the most through hands-on creative activities. They like to 
explore and work in groups, which explains why 21st century learning skills were rated so 
highly. The Catholic school environment was believed to provide a context for the culture 
and environment within the school. Teaching moral values and student learning 
expectations, as well as the family-like atmosphere of the individual community, 
provides an environment for girls to be leaders in groups and STEM activities.  
The larger question remains related to the purpose of the study. The study’s 
hypothesis was that there was a lack of involvement of girls in STEM in Catholic 
schools. Nevertheless, after further review of the data and results, the foundation of 
STEM interest, confidence, and perceptions is present in the Catholic school 
environment. Yet, the confidence of young girls’ is contingent on various factors. Once 
given the right formula of interrelated direct STEM-related factors and environmental 
factors, though, Catholic schools in the Silicon Valley area will have a recipe for success. 
The following section will discuss, evaluate, and interpret the findings of the study. 
Discussion 
 A discussion of the findings should do so in light of the study’s objective. 
Because the researcher was directly involved in the study as a teacher within the diocese, 
there was an opportunity for a wider perspective for comparison and interpretation. 
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Overall, the underlying meaning from the findings is the strength of the STEM 
program within the schools. The girls’ feel that they are confident in STEM and, more 
strongly, in 21st century skills, which shows the strength of the school system’s 
academics and culture. It also shows across 4th-8th grades that the results remain 
consistent, which contradicts popular opinion that girls in middle school decrease in 
confidence, especially in the areas of math and science. Nevertheless, it does confirm 
previous studies that found that girls in middle school do succeed. For instance, one such 
study stated, “When girls feel capable and confident in their abilities, they will challenge 
themselves and obstacles along the way” (Lindsay, 2012, p. 29). In sum, the space and 
environment that Catholic schools provide allow for girls to feel strong, confident, and 
interested in STEM.  
Another purpose of the study was to collect data in Catholic school settings on 
girls’ interest in STEM. The significance of this study and future studies will help both 
teachers and administrators with program improvements and professional development, 
specifically. Many teachers stated that STEM programming on a diocesan level was 
necessary, as was the systemic need for STEM teacher professional development. With 
the strong foundation of STEM success present for the girls, capitalization and a further 
push in the STEM direction for teacher STEM support, resources, and professional 
development is in order.  
An area of significance is the impact of direct practice integration in schools. The 
findings of this study connect to outside research and practices especially through 
organizations that are doing work for girls and STEM. Such an organization, SciGirls, is 
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an enrichment and educational resource for anyone working to engage girls in STEM. 
The organization has established seven strategies for engaging girls in STEM called their 
“SciGirls Seven.” In regard to these seven strategies, this study complemented six of 
them. Three of the most significant strategies of those six complemented that relate very 
strongly to this study are (1) “Girls enjoy hands-on, open-end projects and 
investigations;” (2) “Girls benefit from collaboration, especially when they can 
participate and communicate fairly;” and (3) “Girls benefit from relationships with role 
models and mentors” (SciGirls, 2016). These strategies are consistent across research that 
has converged on a common foundation, as well as across the mixed methods exploration 
of girls and science teachers in STEM. The grounds for success are set in place by girls 
feeling motivated to be a part of working together; by girls exploring, envisioning, and 
building; and by girls seeing other women who are strong in STEM. The Catholic school 
environment gives the girls room to be a leader and the space to make mistakes. As 
SciGirls has shared, “Celebrate the struggle [and] support [girls] using STEM as a tool to 
explore issues or topics they care about” (SciGirls, 2016, para. 6). Bringing the topics and 
subjects to a meaningful level for the girls is a way to integrate the knowledge and to 
connect the subjects together.  
One study conducted by the Girl Scout Research Institute attempted to describe 
the relationship between STEM and girls. The study concluded that girls are interested in 
finding out how things work, doing hands-on activities, solving problems, and asking 
questions (Lindsay, 2012). These similar interests captured by the Girl Scout Research 
Institute are also expressed here within this study as questions of curriculum and policy, 
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especially as STEM integration and interconnectedness of STEM subjects are being made 
more explicit to students. The NGSS practices will assess new areas of STEM integration 
and practices. One particular study reviewing STEM integration explained how important 
it will be to address concerns and anxieties related to the incorporation of technology and 
engineering within the context of this study (Guzey et al., 2014). 	  
Conclusions 
This section will answer the research questions that supported the study and 
connect the study to a contribution of knowledge. To recap, the following research 
questions guided the study:  
1) Within Catholic schools, what are girls’ interest, attitudes, and confidence toward 
STEM fields and subjects? 
2) Within Catholic schools, what are science teachers’ perceptions of factors that 
keep girls involved in STEM activities?  
3) Within Catholic schools, what types of STEM opportunities are there for girls to 
participate in? Which type of activity is the most meaningful activity? 
4) Within Catholic schools, what types of programs and/or teaching methods create a 
foundation of success that promotes continued female involvement in STEM?  
A type of data was used to answer each question. The first question used the 
quantitative survey results. The girls’ interests, attitudes, and confidence are high, 
especially in the area of 21st century learning skills. The second and third questions were 
answered through the qualitative research. The fourth question was answered using both 
quantitative and qualitative means. Science teachers’ perceptions of factors that keep girls 
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involved in STEM are the use of hands-on activities and group work in the classroom; 
female role models; the positive, holistic Catholic school environment; and strong family 
influence. If these things are missing, then this can also influence whether girls become 
involved in STEM. Nevertheless, it was found that most schools have a very strong 
interest from girls inside the classroom.  
Most teachers focused their answers on their individual classroom environment. 
STEM activities outside the classroom were not discussed in specific detail, which leads 
to the third question. A few schools shared opportunities for girls such as robotics, Girls 
on the Run, technology club, and the STEM Girls Scouts after-school activity. These 
programs were discussed with great interest; yet, they were not consistently offered 
across schools. The programs that were in place in those schools were all driven by 
teacher- or parent-led leadership. The programs seemed to be a part of schools with 
volunteers who had similar interest to invest time in STEM. The lack of answers about 
specific programs is a limitation of the study and should lead to further interest in an 
extended study that answers the following questions: What types of activities could invest 
girls in STEM the most? Does outside of school mean that girls’ would invest their time? 
Would it be effective or impactful for STEM interest, confidence, and perceptions? 
Another idea is that for those girls’ that do not find an environment within the school to 
be as confident in STEM, an outside school program could give them added confidence.  
Stemming from the discussion on questions two and three, another finding that 
was significant was the need for science teacher professional development based on the 
suggestions of more than half of the teachers. The recommended suggestion is to work on 
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finding further ways to implement cluster groups. The teachers shared that the cluster 
work was beneficial to sharing resources, networking, and building camaraderie. In the 
interest of increasing consistency of the programs provided through the diocese, further 
cluster groups would be beneficial to curriculum and resources adoption, as well as by 
providing system-wide STEM opportunities for young girls. With the implementation of 
NGSS standards, it becomes integral to develop, strengthen, and form a network of 
support, so that teachers feel supported in the transition. This in turn can make a 
difference in curriculum integration and added support for resource and program 
development for students.  
In terms of conclusions, knowing that there is the foundation for a strong STEM 
program, it would be necessary to evaluate current STEM programming that is already in 
place in Catholic schools to continue to promote and market the impact on girls’ success 
in STEM. 
Research has confirmed the findings and themes that emerged from this study. As 
a result, this led the researcher to contemplate questions relating to science integration 
and curriculum in the classroom setting. For instance, according to the data, girls know 
that they can be successful, but what methods and approaches are being used to integrate 
models of STEM and NGSS curriculum? One study observed that the integrated 
approach could have a positive influence on students’ attitudes toward STEM (Guzey et 
al., 2014), whereas another study believed that a student interested in science in middle 
school will be more likely to explore a STEM-related career in the future (Tai et al., 
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2006). These studies both implied that positive quality experiences matter in the long run 
for students.  
These studies led the researcher to question the types of teaching methods that 
promote effective quality learning for girls in Catholic schools. They also inspired the 
researcher to question the girls’ teachers to see whether they had a similar view of the 
students’ capabilities. Indeed, it is “necessary to dig deeper into how high achieving girls 
in school are actually engaging in the processes of authentic science, and what teachers 
can do to encourage and strengthen a robust engagement” (Tan et al., 2013, p. 1176). The 
final research question merged the data together from the survey of the girls and 
interviews with the teachers. The noted strength was in the group work and collaboration 
of the girls and the quotes from the teachers. By far, hands-on methods and activities 
where girls can be creative were enthusiastically shared to impact their STEM interest. 
As for types of programs within the schools, robotics, Girls on the Run, the Girls Scout 
STEM after-school activity, and technology club were mentioned as ways for girls to be 
involved with STEM. Four out of ten teachers discussed individual STEM programming. 
It seemed that if teachers or outside parents were motivated to start the programs, then 
they were started. It also seemed that the connection with STEM came directly from the 
classroom environment, the curriculum flexibility, and the ability to integrate assessments 
to areas of interest for the girls.  
 Overall, then, the research questions that guided the study were answered.  
159	  
 
	  
Recommendations 
 Recommendations are offered as a means of further study and for change. This 
section will go through each research question and discuss recommendations for both 
future practice and research. 
Recommendations for practice are relevant and direct. They can be used as a 
source of feedback and data for future decision-making. Catholic schools want to 
continue to flourish, increase enrollment, and live out their mission and vision. Knowing 
that there is already a foundation of success for girls and STEM in schools, the need is for 
the consistency of STEM resources, programs, and support for teachers across the 
diocese. Being consistent across the diocese can bring strength in numbers and expertise 
that can be shared and celebrated. An examination of specific types of STEM programs 
that are effectively using data collection to analyze the affordances and constraints of the 
programs would be beneficial to offer the diocese as a whole. The system works together 
in several ways. A future study could question specific STEM programming in schools. 
Are they effective in promoting STEM? Is there a possibility that the program could be 
offered more systemically across the diocese? In answering the research questions, it 
becomes important to examine the recommendations for professional use in practice as 
well as research for possible future studies. The format for this section will follow the 
layout of the study’s research questions, providing recommendations for practice and for 
research.  	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Table XXVII 
Research Question Analysis 1–4 
Research questions Recommendations Overview Summary of 
Findings 
1. Within Catholic schools, what 
are girls’ interest, attitudes, and 
confidence toward STEM fields 
and subjects? 
Practice: Continue promoting high 
quality teachers and promoting girls and 
STEM; need for further data 
Research: in line with research and the 
promotion of math and science scores 
High interest, attitudes and 
confidence in STEM 
2. Within Catholic schools, what 
are science teachers’ perceptions 
of factors that keep girls 
involved in STEM activities?  
 
 
Practice: make sure administration is 
aligned to STEM opportunities 
Research: in line with female role 
models and creative avenues for 
confidence 
Female role models, hands-
on activities, creative 
avenues, support and 
enthusiasm 
3. Within Catholic schools, what 
types of STEM opportunities are 
there for girls to participate in? 
Which type of activity is the 
most meaningful activity? 
 
 
 
 
 
Practice: more specific programming 
gauged for girls and STEM; 
opportunities for networking and sharing 
of resources 
 
Research: target young girls to be 
invested in Science and Math hands on 
activities 
Hands-on, creative 
opportunities, different 
schools have different 
programs 
4. Within Catholic schools, what 
types of programs and/or 
teaching methods create a 
foundation of success that 
promotes continued female 
involvement in STEM?  
 
Practice: more PD activities for invested 
and engaged teachers, further connection 
with Catholic high schools and 
universities for role models; need for 
Science NGSS aligned resources 
 
Research: need for further exploration of 
systematic programming and artifact 
research; need for longitudinal study 
with Catholic elementary, high, and 
universities 
Hands-on and active 
programs where girls are 
invested and engaged; need 
for more systematic 
programming and PD 
 
In answering research question one, it is shown that girls in Catholic schools do 
show interest, ability, and confidence in STEM. In agreement with the Girl Scout 
Research Institute (2012) study, when girls are encouraged to ask questions, they begin to 
feel capable and confident in their abilities. The survey results indicate that girls in 
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Catholic schools as a whole feel confident and capable in their abilities. Thus, providing 
them with more opportunities and STEM exposure would be a recommendation to 
continue the interest in practice. In this same fashion, there is a need to continue 
collecting data from different dioceses or to continue using the STEM survey as a gauge 
for how adding programs and opportunities could increase interest and confidence over 
time. This would be significant in relation to the push toward NGSS standards.  
In answering research questions two and three, data were shared via qualitative 
interviews. Through Brofenbrenner’s (1994) research, it is known that lives are much 
more than one-dimensional. With the ecological paradigm, young girls are always 
growing and changing with influences surrounding them. One of the most significant 
within the microsystem are factors surrounding girls’ immediate environment and impact 
of Catholic School setting, including teachers, peers, and families. One particular factor 
shown in research is that science teacher impact is a strong indicator of success in math 
and science, according to a STEM study on students’ confidence at Iowa State University 
(Heaverlo, 2011). According to interview data, this is true among the science teachers in 
the study. Each know and is aware of the impact that he or she makes on the young girls’ 
STEM interest and confidence.  
As discussed in the qualitative findings, the teachers in this study shared further 
ideas, needs, and activities for promoting girls and STEM within the diocese setting. 
There were activities mentioned, including girls and STEM festivals, inclusion of STEM 
resources, and systematic collaboration across diocese schools. It is important to note that 
these different types of activities were mentioned by most teachers, highlighting the 
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significance to the teacher for continued networking. With the push toward NGSS, 
providing the opportunity for teachers to network together will increase their confidence 
in the new curriculum, thereby influencing their students. Therefore, another area of 
practice is the need for support for teachers.  
Given the finding that teachers are the invested leaders of STEM within their 
classroom, it would be helpful to extend support, especially in the area of class 
curriculum. Working together to provide optimal STEM programming and professional 
development support is crucial. Many teachers indicated as much in their interviews. This 
is connected to the Girl Scout Research Institute (2012) study that referenced the need for 
additional teacher training, which could help stimulate interest for STEM at a younger 
age. Giving girls further opportunities to be exposed to STEM curriculum in a fun way 
would help to provide them with a foundation that would help them later on in their 
careers. Additionally, more extensive teacher training would also promote increased 
networking across the diocese as a whole, providing greater consistency in the teaching 
methods being employed.  
Therefore, another need for practice and research would be to gather data through 
Catholic school environments throughout elementary, high-school, and college settings. 
Moving to the next step is connecting the STEM field and career to the interest level and 
cultivating the excitement and passion along the pipeline. Many research articles shared 
the decline in women in STEM as a “leaky pipeline” (De Welde et al., 2007). Catholic 
schools have a great network, thereby providing an opportunity to gather data on the 
culture and environment of girls as they travel through the pipeline. Increasing 
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confidence and providing avenues for the support of STEM are critical to increasing girls 
in STEM.  
 Exploration into the curriculum and policy of teaching science in Catholic schools 
begins to build a bridge for making decisions regarding new resources for NGSS 
standards. According to the data collected, many science teachers use an eclectic mixture 
of resources and most do not have a specific curriculum policy. An area of practice and 
research would be the opportunity to explore further curriculum options that could be 
systematic in their adoption. Having teachers and administrators pilot various new 
options for NGSS curriculum would be beneficial for teachers, schools, and students in 
STEM. Creating opportunities for teachers to discuss piloting different resources and 
networking over hands-on creative strategies would provide more support and connection 
across grade levels.  
Administrators need to be aware of the STEM obstacles, policies, and 
opportunities that exist for their schools and teachers. Catholic schools share a network 
and diocese; therefore, systematic changes can have a huge impact. Further research and 
practice in this area is needed to progress success. For example, in practice one particular 
STEM programming area could be explored in more detail. There are many more 
Catholic schools in the study and beyond that could be involved in supporting a robotics 
league. There are opportunities for funding girls in STEM in various types of 
programming as well; for example, there are grants for starting girls’ teams in robotics at 
schools. Administration and teachers as well as those at the diocesan level could be more 
aware of opportunities such as this when looking into systematic programming.  
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An area for further study includes questions that were addressed during research 
analysis of research question four. It was found that there are some types of programming 
and many hands-on teaching methods occurring, which means that programs and 
activities for girls in STEM are working and thriving within schools. In keeping with a 
similar promotion, more could be done to promote girls and STEM specifically in the 
areas of program and resource (curriculum) development based on the data conclusion. 
There is a recommendation in that respect, for both practice and research, to meet the 
need for more systematic programming and networking among the diocese. A further 
detailed study would be beneficial as it would help to establish more extensive data, 
especially that related to specific STEM hands-on activities and programs. Furthermore, 
allowing a broader, more extensive purposeful sampling of teachers in the study would 
bring to light other perspectives and greater analysis. It may also be integral to expand to 
further types of STEM teachers, including math or technology teachers, as well as to 
other ages—including asking questions to younger or older students along the Catholic 
pipeline. The use of other subject area teachers would also give a greater breadth of 
opinion and thoughts in relation to the integration of STEM into other subjects. 
According to research, Catholic schools have unique advantages when providing for 
student well-being and teacher commitment in creating an identity of strong academics, 
self-discipline, and confidence (Ghee & Khoury, 2008). As a part of the study about a 
Catholic educational environment, there was a call for early introduction of STEM that 
would enhance the strong and prominent Catholic school education presence (Ghee & 
Khoury, 2008). This connection to this study can also be true in practice and theory.  
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To conclude, all recommendations for practice and research presented here are 
important to note. Recommendations for practice include continuing to promote high-
quality teachers in STEM, making sure administration is aligned with STEM 
opportunities, thinking about further specific programming aimed at providing 
opportunities for girls, and offering professional development opportunities for invested 
and engaged teachers. Recommendations for research include looking at data that view 
math and science scores, reviewing female role models and creative avenues, targeting 
younger girls to be invested in STEM, further exploration of affects of systematic 
programming, continued alignment with high schools and universities, and viewing 
research to look at other diocese girls and STEM.  
Overall, the study was effective in examining girls’ interest, confidence, and 
perceptions in STEM. STEM is significant, especially in the Silicon Valley, where the 
study took place. Catholic schools have created a strong culture, environment, and space 
for success in STEM. As this foundation of girls and STEM interest, and confidence, has 
been shared, continuing to add more layers and to work to help further girl’s interest, 
confidence, and perceptions could be a step closer to promoting equity and support for 
girls in STEM especially in light of the leaky pipeline.  
Concluding Thoughts 
“Girls and STEM” is a key phrase in education. It is relevant, meaningful, and 
significant. With the large number of recent research studies focusing on STEM, it was a 
crucial time to conduct this study and further studies on girls and STEM in Catholic 
schools. Catholic schools were found to promote and encourage girls and STEM. It is a 
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place where collaboration skills are learned and experienced in a safe and supportive 
environment. As a product of a Catholic school environment herself, the researcher found 
a group that believed in her and the skills and abilities she possessed. As she went on to 
attend Catholic graduate schools, the researcher felt the same installation of those beliefs 
around her in her microsystem. Then, as a teacher in the Catholic school environment, 
she was given the leadership and culture to provide this same environment for girls in 
STEM. Now, as a researcher, she is provided with a new perspective to share for 
leadership in schools and diocesan leaders making data-based decisions. The researcher 
has always been an advocate of Catholic education and STEM, but now, she can back 
this advocacy with data and evidence. By using the study as a forum for collection of data 
and as an opportunity to share recommendations, the researcher can help move these 
already essential Catholic schools in a stronger direction of influence. Catholic schools 
have remained an instrumental influence over time as one of the largest nongovernmental 
school systems.  
In 2014, a new movement in a few Catholic schools began—that is, modifying 
STEM to STREAM, which incorporates the additional emphasis and connection to 
religion and art (Wallace, 2014). The goal of STREAM is to prepare 21st century students 
for a 21st century world. This movement is significant because Catholic schools serve a 
broad purpose in fulfilling the mission and teachings of the Catholic faith. To be able to 
connect that purpose with a strong academic push for STEM, this study served to provide 
strategies and guidance for equitability among genders in schools. It seems that even 
though the Diocese of San Jose does not use the coin word for STEM integration—
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STREAM—the connection and integration are currently present at various levels. 
Therefore, the connection between the emphasis on religion and STEM exists, and the 
goal of preparing girls for the 21st century world is highly present. This is one of the 
many reasons this study was so important to the researcher, not only because she was a 
girl in STEM, but also because as a teacher, she could help her students in STEM.  
In relating this study to the relevant significance and interest of the overall initial 
observations of girls in STEM in Catholic schools, the story of the girls in robotics at a 
school within the Diocese of San Jose comes to light. It was important as a teacher to ask 
questions about one of the Catholic school’s robotics programs and about the disparity of 
gender involvement in this program. Applying to practice the nuggets of knowledge from 
the data from this study, it would be important to look at empowering girls with 
confidence and possibly creating an all-girls team to strengthen the interest, attitude, and 
confidence in culture. Also, looking into strong teacher mentors or high-school female 
mentors as role models in robotics would be potential strategies related to this study. As 
the SciGirls Institute noted, “The grounds for success are set in place by girls feeling 
motivated to be a part of the social aspect and working together; by girls exploring, 
envisioning, and building; and by girls seeing other women who are strong in STEM” 
(SciGirls, 2016). The Catholic school environment gives girls room to be leaders and the 
space to make mistakes. Going further to think about the “leaky pipeline,” it would 
benefit the engagement to start younger in age with girls’ teams and female involvement. 
Girls are capable and interested in Catholic schools. Making sure the environment and 
logistics are set up for success is crucial.  
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One other important area to be noted in this study is its theoretical framework. 
Bronfenbrenner (2005) stated that research and experience was designed to serve two 
essential purposes: “(1) to understand the nature, strengths, and weaknesses of existing 
structures and strategies of socialization, and (2) far more importantly, to modify these 
forms and practices in ways that will enhance cognitive developmental processes” (p. 
48). This study surveyed the present STEM-related practices in Catholic schools and 
asked teachers to share what they observed. It aimed to fulfill both of Bronfenbrenner’s 
stated purposes. The individual, the girl, is impacted by the direct and face-to-face 
contact of the microsystem around her. As educators and administrators, it must be 
recognized and acknowledged.  
For the researcher, as a young girl in STEM, a female student in STEM, and an 
educator and researcher in STEM, the recognition of the awareness of factors that 
influence interest, attitudes, and confidence is so imperative. The individual is changing 
and always growing and developing. Understanding how the players (the factors) impact 
the individual in a Catholic school setting brings to light changes in perceptions and 
opportunities for further success for young girls. As the foundation is grounded for 
strategies in STEM for girls, there is still work to be done. Lessons/assessments, STEM 
activities, and professional development can make a difference. This is why it is 
imperative for the schools in the diocese to network and align resources to help bridge the 
achievement and success for girls and STEM.  
This study sought to investigate girls’ interest, confidence, and perceptions in 
STEM, and it found that these things are present and active in the Catholic school setting. 
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The amount of interest, confidence, and perceptions girls have, however, depends on 
factors in the microsystem, such as community, female role models, Catholic 
environment, teacher STEM interest/background, and hands-on, creative, and 
collaborative teaching methods. Thus, the findings from this study on girls and STEM are 
significant, valid, meaningful, and relevant. The study and discussion of girls in STEM in 
Catholic schools must keep going because the Catholic school provides a unique 
environment with a strong indication for STEM success.  
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Appendix	  A	  
Effective	  STEM	  Organizations	  in	  Silicon	  Valley	  
This section will illustrate the variety of STEM organizations available in Silicon 
Valley. It will serve as a promotion of STEM activities more generally. These are not the 
only types of activities that exist; however, it will provide an awareness of the available 
types in the area of STEM.  
Some of the most notable organizations that work with girls in the Silicon Valley 
area include the following:  
● California Girls in STEM (CalGirlS)—Lawrence Hall of Science (grassroots 
effort to promote and support girl’s development and education 
(http://www.lawrencehallofscience.org/science_out_of_school/calgirls) 
● Expanding Your Horizons—nonprofit inspiring girls to recognize their potential 
and pursue opportunities in STEM—provide STEM role models and hands-on 
activities for middle- and high-school girls through conferences. 
(http://www.expandingyourhorizons.org/about-us.html) 
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● Techbridge—inspires girls to discover a passion for technology, science, and 
engineering—STEM programming for girls, after-school programs, professional 
development for teachers and families (http://www.techbridgegirls.org) 
● Girlstart camp—backed by tech companies as part of a way to hire women in 
technical jobs (http://www.bizjournals.com/sanjose/news/2015/07/06/silicon-
valley-girls-get-hands-on-experience-with.html) 
● Girls STEM Network—San Jose State University—(campus-wide service 
learning course)—provides opportunities for girls to increase their computer 
science/ Cybersecurity/ STEM content knowledge while becoming community 
leaders (http://www.sjsu.edu/stem/for_students/programs/GSN/) 
● Girls Day 2015 hosted by Microsoft and Boys & Girls Clubs of Peninsula’s 
offered STEM role models and workshops 
(http://www.microsoftbayarea.com/2015/04/20/girls-day-2015-connects-bay-area-
youth-with-pathways-to-stem/) 
● Tech Girls Rock, an event that promotes careers in the IT industry through the 
Boys & Girls Clubs of Silicon Valley (http://www.bgclub.org/#!Tech-Girls-Rock-
Silicon-Valley-/ch0i/44CCD153-0D20-45AB-8B17-AE86C4C36B9B) 
● Space Cookies Robotics—an all-girls robotics sponsored by Girl Scouts and 
NASA encourages hands on design, fabrication, and programming 
(http://www.spacecookies.org)  
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● STEM NOW and Girls Who Code, San Jose State University—provides weekly 
workshops for middle- and high-school students, help to bridge the gap between 
school and workplace (http://www.pearsoned.com/education-blog/stem-now-
inspiring-women-to-become-technology-designers/)  
● TechGYRLS, YMCA Silicon Valley—after-school empowerment program that 
provides girls ages 5-14 with opportunities to increase skills and confidence 
(http://ywca-sv.org/programs/TG/Techgyrls.php)  
● CyberGirlz Silicon Valley, Jay Pinson STEM educational program, promotes 7th 
and 8th grade girls to look further into computer science 
(https://sites.google.com/site/cybergirlzsjsu/website-builder)  
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Email	  Introduction	  Template	  to	  Principals	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Appendix	  D	  
Qualitative	  Data	  Collection—Sample	  Interview	  Question	  Template	  
Interview questions Reasoning 
Teacher Name Demographic 
Teacher Background (degree, other careers) Demographic 
How many years of teaching? Demographic 
How many years teaching in Catholic school and what is 
your experience with experience with Catholic 
Education?  
Connection to Catholic school 
What is your background and experience with STEM? 
What brought you to STEM teaching?  
Connection to STEM 
What factors do you see influencing STEM in your 
school for young girls? 
Research question connection 
Do you see any difference in female involvement in 
science and/or math in your classes?  
Research question connection 
What types of teaching methods in your classroom or 
programs in your school engage girls the most in 
STEM? 
Research question connection 
How do you think the girls rated themselves in math? 
Science? Technology? Confidence? 21st century skills to 
be successful in today’s world? 
Quantitative explanation question 
How would you rate the girls in confidence in math and 
science? In your classes? How would you rate the girls 
in 21st century skills? 
Quantitative explanation question 
Where do you think the confidence level comes from? 
Family? Financial? Location? Environment? What 
hinders girls’ involvement in STEM? 
Quantitative explanation question 
How does the Catholic environment impact girls’ view 
on their abilities in STEM? 
Quantitative explanation question 
As a female STEM educator, do you feel that is an 
influence in the girls’ lives? 
Quantitative explanation question 
Do you think there is something more the diocese or 
Catholic schools could be doing for STEM in Catholic 
schools? 
Research question connection 
Any further thoughts or comments about girls and 
STEM? 
Open-ended discussion  
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Permission	  for	  Use	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Appendix	  H	  
Table	  Used	  to	  Represent	  Environmental	  Factors	  Affecting	  Girls	  and	  STEM	  
Themes and descriptions represented: Environmental factors influencing STEM 
(Theoretical framework: Microsystems) 
 
Themes Statements and evidence from interviews 
Community 
 
family 
 
 
 
school community 
 
 
 
family and school 
community 
 
 
 
Silicon Valley 
 
 
 
 
 
family and school 
 
 
 
 
family 
 
 
 
peers 
 
 
 
 
 
Overall Thoughts:  
 
 
- I think parents, teachers, realistically I think it’s the people around them. The 
more encouragement they have either from their home or their school the more 
involved they’ll be.  
 
- I think it’s the fact that we know our kids. We truly know our kids. We are 
constantly talking to them and their parents. It’s a family here instead of just 
coming to school for a paycheck it really is you’re part of a community. 
 
- I would say from a combination of having you know a community and years 
and years of our community and family and school and a dedicated group of 
teachers for each subject matter that and that we’re always open so I feel like 
that’s a part of our school culture to always keep our door open and kids come 
in.  
 
- I definitely feel we’re the Silicon Valley so there are a lot of executive high-
powered moms and dads. We have a lot of people that have high-powered jobs 
in the workplace including females. I think there’s a big difference between 
confidence and leadership skills when depending on where their mom’s 
workplace is. 
 
- But I think collectively is where it comes from is probably, is probably a 
combination of family and just coming to school and that we have a school 
where they are sort of allowed to fail and they are taught in a way where they 
know they can try things and find success and they get built up from there. 
 
- Yes, I think if they’re encouraged to study or encouraged to set school as a 
priority or Science as a priority then they do better and I think they do better. 
And I think if their families have other priorities or they’re overly involved… 
 
- I think what hinders their involvement in STEM is just not, is their confidence 
in not wanting to be with all the boys if it’s only boys that are doing it. In 7th 
Grade, the coding class there isn’t any girls in it, they are all boys and the girls 
chose Art instead and I know there was one girl who signed up for coding and 
then didn’t want to be the only girl in there so she switched to Art.  
 
Family and school environment encourage and influence interest and 
confidence in STEM. 
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Female Role Models 
 
passionate 
 
 
 
example of success 
 
 
 
 
 
approachable 
 
 
 
 
 
 
dorky is cool 
 
 
 
 
 
 
 
exposure to more  
science professions 
 
 
excitement 
 
 
positive 
 
 
 
 
more female roles and 
professions exposure 
 
 
 
 
invested in science 
 
 
 
 
Overall Thoughts:  
 
 
- And it [female role models] basically encourages girls and STEM that if you 
are passionate about it to keep pursuing it and that you are not any less 
capable than males and I think my girls have really rallied around that 
 
- I think my school has done a good job in the past of encouraging girls in 
STEM. They are always encouraged to join the Technology Club and just past 
Science teachers have been females and personally they really liked having me 
come in and having the Engineering background showing that hey girls can do 
this too and look it’s not just for men. 
 
- I really hope that it is I know I have a lot of girls that are excited about 
Science and Engineering and I have particularly one student that will come in, 
and will be like read about online this bacteria and she gets super excited and 
she wants to tell me about it. I think she’d be less apt to do that with a male 
teacher, so I think in some ways being a female STEM educator is a little more 
approachable than a male teacher even just growing up. 
 
- I think I try to be as into it like you know as dorky as I can which I think 
shows them that’s it’s okay to be like that…I’ve seen the research and I 
remember being in college and there were the girls that didn’t talk and didn’t 
participate and all that stuff and so I think that just kind of showing them that 
Science is really cool and it doesn’t really matter if you’re a girl or a boy and 
if you think it’s really cool then like go for it whatever it is. And I have heard 
from parents feedback who have said that so. 
 
- So, I think that the more women involved in Science education and the more 
women we can expose them to that work in other Science professions, the more 
that it’s going to be helpful for them. 
 
- Absolutely, I think trying to get the girls excited about Science is a big part of 
my job, and I love Science so it’s easy for me to sell it because I love it.  
 
- Yes, I think that I try to be a positive Science and Math role model for them 
and I try to show them that they can do anything they want and that it’s okay 
for them to try and fail or try and figure it out. And I try to bring up their 
confidence level in all of my kids. 
 
- Yes. I do. I think that when I went through school a lot of my teachers were 
male and I think I kind of think I wondered why there weren’t females in those 
roles and when I went to as a and when I was in college I was probably four 
out of 400 in the classroom and I think the more females see females in 
different roles the more they’ll feel comfortable with those roles and those 
professions. 
 
- I think they also see how much I’m into STEM, I’ve heard from parents you’re 
a great role model for my daughter and Science and stuff so I think that having 
female teachers who are into Science instead of just on some back burner is a 
good influence. 
 
Overall: Female role models highly encourage and influence interest, 
confidence, and perceptions in STEM for girls.  
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**Every teacher interviewed said yes to being a female role model for girls! 
Catholic Environment 
 
holistic, well-rounded, 
common goal 
 
 
 
 
social justice 
 
 
 
mindful of the 
environment 
 
 
 
 
more opportunities,  
well-rounded 
 
 
 
 
supported and safe 
 
 
empowering 
 
 
 
 
moral values and 
confidence 
 
 
 
 
Overall Thoughts:  
 
 
- I think the Catholic environment just creates a more holistic student, a more 
wellrounded student. So I think in some ways it helps them cause especially my 
students they do a lot of group work in their other classes and they see the 
importance of working together for a common goal and I think that’s really 
important in STEM. So in that way the Catholic environment helps. 
 
- They care a lot about the social justice part. I’d say how we can use the 
Science to help others, which I think is an important part of the Catholic 
perspective, but they might not have in a different school setting. I really like 
that part of this job. 
 
- And with Science I have found it’s been great because there’s the whole 
connection with God and inner planet and we’re trying take care of it and to 
make sure and that’s a big thing I brought up with broader education too is 
that we want to create people who are mindful of the environment and their 
part in continuing to take care of it. 
 
- I think in a Catholic education we give them way more opportunities than in a 
public school because we have more resources and because our goal is to 
create a well-rounded student that they are given opportunities and we provide 
them with confidence to achieve their goals that maybe wouldn’t happen so 
much at a public school with such large class sizes. 
 
- I just think a Catholic school environment gives you a little more peaceful 
feeling and when you have that you try new things if you feel supported and 
safe.  
 
- I think a Catholic school environment supports those types of things and 
feelings in kids. And I also usually they are trying to empower kids. And I think 
the more I think you are being empowered the better you do and whatever it is 
whether it’s basketball at recess or taking a Math test. 
 
- Well, I feel like here we are trying to instill these moral values and confidence 
is one of our student learning expectations, so that being the Catholic 
environment, I feel like we really promote the abilities in STEM because we’re 
hoping that they are becoming these confident young women and I think the 
girls, you know, are realizing that and they take it on. 
 
Overall: Catholic environment promotes and influences confidence and 
collaboration in STEM specifically through student learning expectations, 
moral values, and social justice teachings. 
 
Concluding Summary: 
 
The themes shared in this table bring to light the microsystems of Bronfenbrenner’s model and show 
interconnecting themes that display a broader perspective.  
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This table shows the environmental factors that influence girls and STEM in 
Catholic schools. Those themes include community, female role models, and the Catholic 
environment. Young women are impacted by the environment surrounding them as 
proposed in Bronfenbrenner’s (1994) bioecological theory of human development.  
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Appendix	  I	  
Table	  Used	  to	  Represent	  Teacher	  Observation	  and	  Internal	  Teacher	  Factors	  
Influencing	  Girls	  and	  STEM	  
Themes and descriptions represented: Direct STEM-related factors 
Themes Statements and evidence from interviews 
Teacher STEM 
interest 
 
love for science and 
math 
 
 
interest as kid 
 
interest in school 
 
 
 
family push 
 
love of science 
 
love of science and 
girls 
 
desire to share 
motivation, relating 
to girls 
 
 
foster place to 
speak up 
 
 
 
Overall Thoughts: 
 
 
 
- Well, I always loved Science and Math when I was in school and I was a Nursing 
Major before I switched to Teaching so I took a lot of Science classes in college and 
I always wanted to teach Math or Science when I became a Middle School teacher. 
 
- My Masters is in STEM that I have, and it’s been an interest since I was a kid.  
 
- I was first exposed through it in my Sophomore year and it was just an elective 
class for building and doing Science stuff. I was one of two girls in the class out of 
20 and we thought it was really interesting! 
 
-Well, I’m a daughter of an engineer and STEM is what was talked about 
 
- I love Science and I want to share that with kids. 
 
- I just love Science. I think as a female it’s important to encourage both men and 
women into Science, but especially the girls. 
 
- I’m an underrepresented female in Science and I really have a special spot for 
girls that, you know don’t sit there quietly, they participate and ask questions. It’s 
okay to be wrong, everybody’s wrong, that type of thing, so that’s another one of my 
indirect motivators is to reach out to all of those girls.  
 
- I feel like in middle school especially starting in 6th Grade, we start to lose some 
of those young ladies to other factors and the guys in general, tend to you know have 
a lot to say. I want to be able to foster in a safe place, where girls can go ahead and 
be vocal and ask questions. 
 
Most teachers had a connection, background, and vested interest themselves in 
STEM. This connection is their foundation to becoming a teacher. 	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STEM hands-on 
connection 
 
holistic, hands-on, 
minds-on 
 
problem solving, 
make excited 
 
 
 
afterschool STEM 
activity led by 
outside 
organization 
 
 
 
 
 
building things, 
hands-on 
 
 
give voice, creative 
aspect, express, 
hands-on 
 
 
 
 
STEM resources 
and technology 
grants 
 
 
 
hands-on, 
collaboration 
 
 
hands-on, 
exploring, less 
competitive 
 
 
creative  
 
 
STEM resources  
 
 
 
 
 
 
Yes, and we just wanted to be a holistic experience in hands-on, minds-on approach. 
So I don’t know if STEM was like the umbrella of which I designed my lesson plans.  
 
- I was trying to think about problem solving and things like that that can kids 
involved to make them excited about learning all of this dry material that we talk 
about theoretically in class, so the big draw is appealing to all the learning styles 
that are out there as well and to make it self-motivating to learn. 
 
- Well, something that just randomly fell into my lap this year which is very 
coincidental with this one of alums doing her Girl Scout Gold Award and her 
project is an after school program for girls for STEM so we’ve been doing that 
starting in January and each month we focus on a different letter of STEM. We have 
an hour after school that’s totally free for 4th and 5th Grade girls to come. We have 
about 30 to 33 of them that come and so that’s pretty exciting they are really into 
that right now. They are talking about it so I think that’s been a really big influence 
for them.  
 
- They love the engineering actually working on things, building things. It’s more 
hands-on than regular teaching. The girls’ passion… 
 
 
- Girls tend to migrate more where they can express themselves and with the new 
style of learning and teaching it gives them more of a voice because girls tend to like 
the talking and the creative aspects we implemented to everybody, but I think that 
might be why the girls enjoy it and participate more than maybe has been 
traditional. 
- But they like the hands-on stuff so we had some projects where they are making 
dinosaurs and making cells—that’s really engaging to them, so we really get into 
that.  
 
- Our school was given a grant to transform our library into a STEM lab this year 
that includes computers, SMART tables, and 3D printers. I am also on a STEM 
committee with parents and our administration, so that we can make decisions 
regarding the future of STEM integration in our school. 
 
- I think hands-on always engages girls. I think collaboration. I think students like to 
collaborate any time there’s that kind of thing and that happens during the hands-on 
activities, but it also happens if they are working together in groups. 
 
- I found that my girls really enjoy hands-on methods for learning and exploring. 
They like when things are less competitive and when they are just given the 
opportunity to explore and figure things out on their own. 
 
- I think for Middle School girls they really like the creative part of STEM can draw 
them in and get them in and once they get in they realize how much they like it.  
 
- The programs that we’ve offered. Robotics started it. We didn’t have a lot of girls 
last year. A ton of girls joined this year. We also have programs such as Girls on the 
Run and other tech opportunities for girls to get involved  
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hands-on  
 
 
hands-on and 
creative 
 
Overall Thoughts: 
 
- We do a lot of hands-on application to where all the kids are involved.  
 
 
- I do think the more hands-on activities instead of just straight book learning gives 
that creativity side.  
 
STEM perceptions, resources, and teaching methods all point to hands-on 
application. There are resources available at different schools, but it wasn’t 
consistent across all schools as to the opportunities that exist. The creative, 
explorative, hands-on approach is what engaged young ladies the most. 
Girls’ 
STEM Confidence 
 
overcoming 
obstacles and 
stereotypes 
 
 
work together and 
solve problems  
 
 
 
 
new discoveries 
and connections 
 
 
high 21st century 
skills 
 
need more 
confidence early 
 
 
leadership  
 
 
excitement, 
engagement, and 
involvement 
 
 
choice of leadership 
and lack of 
knowledge 
 
 
range of confidence 
 
 
 
 
 
 
 
- I think the conversation and culture that they’ve grown up with that girls are not 
great in Math, or you know girls are not good in the Sciences, you know they’re for 
the nerds or whatever and not necessarily a certain gender but it’s you know 
overcoming those obstacles and stereotypes. 
 
- One of the things about having more hands-on approach and including different 
areas of Science. When girls get together and solve problems and come up with a 
design, or come up with how to perform a lab, I also see within them some 
confidence, that they’re able to perform an experiment that they can come up with 
the solution without asking the teacher every five seconds for help. 
  
- It’s just really fun to watch the kids make the discovery on their own because they 
are discovering it without me. They are making their own connections and it makes 
their learning more meaningful, so I see that a lot. 
 
- I would also rate the girls very high in their 21st century skills. 
 
 
- I think that obviously Middle Schoolers have confidence issues and problems in 
general, but I think that girls need to help girls feel more confident and able. STEM 
needs to start when they are younger and when they are in K-3. 
 
- I was just going to say high because the girls, I think everyone is given an 
opportunity to be a leader and have a voice. 
 
- The factors I think are engagement is much higher for the girls. They are really 
excited and they don’t think of it as just a boy thing any more. It really is just 
turning into we can all do this and they really like it! Their faces brighten up and 
there is more girl involvement this past year more than anything. 
 
- Confidence, I think the girls have the potential to be extremely confident and I see 
their confidence when they are the leader in the group but it depends on if they are 
choosing to not be that leader because they’re getting nervous that they don’t know 
the information, then their confidence goes lower. 
 
- In general good, I definitely have lower students that I know don’t think they are 
confident in Math and Science, but in general, I think they’re pretty confident with 
themselves. 
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relationship 
building 
 
 
 
 
 
environment 
building 
 
Overall Thoughts: 
 
 
 
- Now, by the time they are in Middle School those perceptions and feelings about it 
are pretty like in their heads and I think just dialoging and having a really good 
relationship with the kids helps a lot. I think it goes a really long way when it comes 
to their confidence like I have kids that said that they didn’t like Math and now they 
participate every single day and they always raise their hand, and they are not 
willing.  
 
- They are not afraid to make mistakes and say the wrong answer and judge them 
and I think it’s because I have helped build that environment for them. 
 
Overall: Confidence in collaboration and working together is strong as rated and 
perceived by teachers. Confidence perceived in STEM curriculum, in general is 
good, however, the environment does impact the confidence.  
 
Concluding Summary:  
 
All interconnecting themes shown in this table are connected because of the STEM curriculum area. The 
three themes of teacher STEM interest, STEM connection for the girl, and girls’ STEM confidence all point 
to a general broad perspective of the individual. 
 
  
In this table, the factors that directly relate to STEM are discussed. The 
interrelated factors are the teacher’s STEM background and interest; the STEM 
perceptions, resources, and teaching methods in the classroom; and STEM-related 
confidence as perceived by the teacher.  
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Appendix	  J	  
Comparison	  Table:	  STEM	  in	  Catholic	  School	  Needs	  
All quotes collected answer the following question: “Do you think there is something 
more the diocese or Catholic schools could be doing for STEM in Catholic Schools?” 
Detailed quote descriptions: Further programs for STEM in the diocese needed 
- I think something that would be nice to have would be more opportunities outside of school, but that 
would really just come back to teachers organizing things and then doing things outside of school, which 
that would be really helpful. 
 
- I think definitely there could be a lot more programs now most of the programs we have now are led by 
teachers and only because teachers have spoken to other teachers. Not that the diocese doesn’t offer 
anything or promote truly encourage anyone to get involved in STEM, it’s starting more, but that’s also 
teacher led it’s not coming from the diocese. The diocese is not saying we need more STEM, we need to do 
this, we need to do that.  
 
- I know the Makers Fairs and the hands-on learning and all of the training all come from the county 
offices they are not coming from the diocese. The diocese could be doing a lot more to promote STEM. 
 
- Ya, I think there could be a bigger emphasis on it and caring about it because it’s good for the kids rather 
than just trying to get them into high school and get them into college. I think that Science and Math are 
just mostly about getting them into high school and not really building those skills and love of those topics 
with them. I think giving girls especially more opportunities like coding and like Robotics like all girls ones 
so they don’t feel, they don’t want to skip it because they’ll be the only girl there. When we did Robotics 
last year, I think we only had one girl and it was the girl whose dad is like a surgeon. So I think he puts a 
big emphasis on Science and Math in that household. 
 
- Well, I know in regards to our diocese and our girls in STEM I would love to see some type of program 
that focused on that because I think you know some of the workshops that I’ve been too Math and Science 
those fields need to grow more and we need to have more people leading schools, being super excited 
about them and whether it’s just girls or girls and boys. 
 
- I just think a diocese festival or something where if it was girls, STEM and to have it happen once a year, 
or twice a year or something, where girls from different schools could come together and try new things 
and see hey, I could do Robotics or hey, that’s pretty cool because I think things like Robotics which are 
great, but unless you have a strong program at your school that robots and boys kind of go together kind of 
like fire trucks and boys. I think it’s stereotypical so I don’t think it’s that many girls unless they have a 
strong female influence at their own school would choose to do those things, so maybe having some type of 
event locally where the girls are encouraged to go whether it’s at your own school or within your small 
demographic. I think that would be neat. 
 
- Ya, I think that promoting how to teach collaboratively has not been a strength in the diocese. I think in 
old school teaching has tended to fit into a Catholic school environment easier. You know the sitting in 
rows and just looking up at the front of the classroom. I think that is the way Catholic school teaching has 
been for a long time and I think it is, if there were maybe more training or more STEM influence from the 
outside coming into the classrooms, our principal here in general, I said I wanted to mix up the classroom 
next year and have bean bags and stuff and he was like I think we should do all those things and that’s just 
by me doing research and learning from my STEM mentors here at school on how to integrate more of 
those things.  
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- I think we just need more of those types of role models either coming into the school and saying hey I 
think you could change this up a little bit but people I think have to be rewarded for trying new things and I 
think unfortunately a lot of times in a Catholic school environment we’re always trying to get to that next 
step and you don’t realize that by changing things it might be rocky for a little bit but then you’ll see the 
stronger outcome in the end. So we’ve just started doing for instance new assessments, we’re going to start 
this year that aren’t fill in the blank bubbles.  
 
I think change, in general is hard, so the Catholic schools’ mentality is that you’re going to sit and be quiet 
and listen. I know when I have parents volunteer in my classroom they’re like oh it’s really loud because 
they are not used to that collaborative piece, but I think I see positive results and the more research that I 
look at but I think if as teachers we don’t have that education behind it saying it’s okay for kids to get up 
and move around, it’s okay for them to talk, it’s okay for a lesson not to be finished in a day. But I think 
that has to come from somewhere else not just teachers talking to each other. 
 
- Well, I’m sure, I feel like our little Science group of teachers has helped immeasurably. I’m sure the 
diocese could be giving workshops or in services that are more you know like particularly for Science 
teachers. I mean I’m sure that would help, but I’ve got to say that and I talk about the group of Science 
teachers. 
 
- I feel very grateful that my principal releases me to attend some of these expensive professional 
development classes and also having newly been a member of our local group here has just been wonderful 
because you know a lot of us work alone and especially a double school it’s just me, myself and I and 
especially the other teacher who has 4 and 5. You know, I’d like to continue doing this and hopefully make 
it larger and I don’t know I think this is a great start, but I think we’re on the right path. 
 
- Yes. More support, more opportunities for the students in general to practice more things, to do more 
challenges, use more of the skills that they have. 
Overall: A lot of the current STEM programming, support, and motivation is teacher driven per school 
environment. Diocese and Catholic schools as a whole can be doing more for programs in STEM. Some 
ideas include larger all diocese events for students and teachers, more workshops and training, further 
STEM mentor support and outside teacher mentors, and more time for teacher collaboration.  
 
 
 
 
